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DRAFT ENVIRONMENTAL IMPACT STATEMENT
DICKEY-LINCOLN SCHOOL LAKES PROJECT
Addenda and Errata
Addenda
1. Section 1.03.1, Paragraph one, page 1-3, line eight, after
"
purpose of the project." add the following -- "Approximately
$676.6 million of the $690.3 million construction costs, including
transmission facilities, would be recovered through the sale of
project power."
2. Section 2.12.4, Rare and Endangered Species, page 2-59, add to
paragraph two, "In 1977, field surveys were conducted in the St.
John River Valley both in the U. S. and Canada. These surveys
revealed 15 additional populations of Furbish Lousewort. Eight of
these populations were downstream of the project with three of the
eight in Canada. Physiological studies carried out during the
summer indicate that the lousewort propogates by seeds, is pollinated by a common bumblebee and is apparently restricted in its
range due to habitat availability.
3. Section 8.00, paragraph three, delete second sentence. Add "In
addition to these resources, the manpower (approximately 11 million
manhours), fuel (approximately 1.2 million barrels) and of the $690.3
million required to construct the project including the transmission
facilities, $13.7 million would be irretrievably committed to the
project.
Errata
1. Summary, paragraph 3b, Adverse Environmental Effects -- delete
"All presently known populations of the Furbish Lousewort are within
the project area and will be destroyed." and add "Several known
populations of this species are within the project area and would
be destroyed."
2.

Preface, paragraph one, line eight -- delete"

and marketing

"
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1.

(X) ADMINISTRATIVE

NAME OF ACTION:

( ) LEGISLATIVE

2. DESCRIPTION OF ACTION: The Corps of Engineers proposes to construct
a multi-purpose project in northern Maine along the St. John River. The
combination hydroelectric, flood control and recreation project is
located in Aroostook County, Maine near the Canadian border. Two earthfilled dams would impound 7.7 million acre feet of water at maximum
pool heights. There would be five dikes constructed to prevent
flowage to other watersheds.
3. a. ENVIRONMENTAL IMPACTS: Provide 830,000 KW of electric capacity
and 1.2 billion kwh annually of peaking energy and 262 million kwh
annually of intermediate range energy to the New England system.
Additionally, approximately 350 million kwh of increased annual energy
would be realized by existing downstream Canadian hydroelectric plants.
Storage of snowmelt during spring would result in added flood protection
for downstream areas and communities. 88,650 acres of existing terrestrial and aquatic habitat would be converted to a standing water
ecosystem. Labor force required would average 200 during winter and
900 from May thru October. Peak labor force of up to 1900 people would
occur during construction years 4 thru 7.
b. ADVERSE ENVIRONMENTAL EFFECTS: As a result of project implementation, 161 families in the project area would have to be relocated,
approximately 75 miles of private roads would be destroyed and there
would be the loss of an annual net growth of timber of 41,645 to 50,351
cords. Opportunity costs due to forgone timber lost would range between
$206 and $311 million over the 100 year project life. Unwanted capital
gains would not have shelter. Inundation would destroy 278 miles of freeflowing rivers and streams, eliminate the major portion of river available

to white water canoeing. 80,455 acres of terrestrial habitat would
be lost including 36,893 acres of deer wintering habitat. This lost
habitat would reduce the existing deer population by 50%. A rare
plant species known only from the St. John River is proposed for
inclusion to the Rare and Endangered Species list. ^V14~preseJXtlyJcnow
_ population 5LJ>f-ihe Furbi sh lousewort are within the project-area- and
-destroyed. All organisms residing within the impoundment
area would be lost.
An

^

^

influx of outside construction force is expected to adversely
impact the surrounding rural communities by placing burdens on services
and facilities.

4. ALTERNATIVES: The following alternatives to the project or
portions of the project were considered:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
1.
m.
n.
o.
p.
q.
r.
s.
t.
u.
5.

Power
No Federal Action
Load Management and Conservation
Power Purchases
Gas Turbines
Hydroelectric
Combined Cycle Thermal
Conventional Pumped Hydro
Batteries (Lead Acid)
Underground Compressed Air Storage
Underground Pumped Hydro
Solar
Wind
Other Thermal
Flood Control
Flood Control Dam
Local Flood Protection
National Flood Plain Insurance Programs
Building Codes
Flood Proofing
Permanent Evacuation
Recreation
Non-structural Recreation
Alternate Recreation Plans
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Department of the Interior
Department of Housing and Urban Development
Department of Commerce
Department of Health, Education and Welfare
Environmental Protection Agency
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U.S; Geological Survey
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Maine State Planning Office - A-95 Coordinating Agency
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New England Regional Commission
State Historic Preservation Commission
Northern Maine Regional Planning Commission
Maine Association of Conservation Commission
Mass. Division of Water Pollution Control
Office of Legislative Research - Connecticut
Town Manager, Fort Kent, Maine
Chamber of Commerce, Fort Kent, Maine
Board of Selectmen, St. John Plantation, Maine
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PREFACE
Separate Draft Environmental Impact Statements are being prepared
by the Corps of Engineers and the Department of the Interior. This f
draft EIS will address the impacts of the dams and appurtenant
structures. The marketing and transmission of power from Federal
projects are the statutory responsibility of the Department of the
Interior. Accordingly, they are conducting transmission line studies
in the preparation of a draft EIS. The draft EIS for transmission
line and marketing is scheduled to be submitted to the Council on
Environmental Quality in February 1978. Both drafts will be combined
and submitted as a Final Environmental Impact Statement in August 1978.
This draft impact statement is supported by ten appendices of
considerable size. Copies of the draft and its allied appendices
have been distributed throughout the six New England states and may
be seen at the following repositories:
Connecticut
Connecticut State Library - Hartford, Conn.
University of Connecticut - Storrs, Conn.
Maine
Maine State Library - Augusta, Me.
Natural Resources Council of Maine - Augusta, Me.
Bowdoin College - Brunswick, Me.
Portland Public Library - Portland, Me.
University of Maine - Portland, Me.
Nasson College Library - Springvale, Me.
Colby College Library - Waterville, Me.
Bangor Public Library - Bangor, Me.
Maine Maritime Academy - Castine, Me.
University of Maine - Orono, Me.
Unity College - Unity, Me.
Town Hall - Allagash, Me.
Selectmen - Madawaska, Me.
Chamber of Commerce - Fort Kent, Me.
Selectmen - St. Francis, Me.
Northern Maine Regional Planning Commission - Caribou, Me.
University of Maine - Fort Kent, Me.
Town Council - Ashland, Me.
Massachusetts
University of Massachusetts - Amherst, Mass.
Boston College - Chestnut Hill, Mass.
Brandeis University - Waltham, Mass.
U.S. Army Corps of Engineers - Waltham, Mass.
Lowell Technical Institute - Lowell, Mass.
Harvard College University - Cambridge, Mass.
Massachusetts Institute of Technology - Cambridge, Mass.
Boston Public Library - Boston, Mass.

New Hampshire
University of New Hampshire - Durham, N.H.
Manchester City Library - Manchester, N.H.
New Hampshire State Library - Concord, N.H.
Dartmouth College - Hanover, N.H.
Rhode Island
University of Rhode Island - Kingston, R.I.
Brown University Library - Providence, R.I.
Rhode Island State Library - Providence, R.I.
Vermont
University of Vermont - Burlington, Vt.
Vermont State Library - Montpelier, Vt.
Both the draft and full sets of Appendices have been supplied to
those agencies and organizations listed in Section 5 of the summary.
Individual Appendices are available in limited quantities on a
need to know basis. They may be obtained by written request to:
Colonel John P. Chandler
Division Engineer
New England Division
Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts
02154
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1.00
1.01

PROJECT DESCRIPTION

Location and Name

Dickey-Lincoln School Lakes is a proposed multi-purpose project
located on the upper reaches of the St. John River in Aroostook
County, Maine (Fig. 1.0-1). The proposed development consists of
two dams with associated reservoirs and hydroelectric generating
facilities. Dickey Dam, the larger of the two, is located immediately
above the confluence of the St. John and Allagash Rivers near the
village of Dickey in the Town of Allagash and about 28 miles upstream
of Fort Kent. The smaller, Lincoln School Dam, is located 11 miles
downstream of the Dickey Dam at the site of the now abandoned Lincoln
School in the Town of St. Francis. The landmarks at the proposed
dam locations account for the project name Dickey-Lincoln School.
Project details are summarized in Table 1.0-1.
1.02

The Purpose of the Project

The purpose of the proposed Dickey-Lincoln School Lakes hydroelectric project is to harness the natural energy of the upper St.
John River for use as a source of electrical energy to help meet the
needs of New England consumers. The project would be operated as a
unit within the New England system, principally as a peaking power
plant. The Dickey development would be able to generate approximately
1.2 billion kilowatt-hours (kwh) of peaking energy annually and Lincoln
School would generate approximately 262 million kwh of intermediate
range energy annually. In addition to this generation capability,
downstream hydro-electric plants in New Brunswick would realize an
increase of 350 million kwh annually due to the project's streamflow
regulation.
The storage of water during the spring snowmelt for later release
to generate power during lower flow periods has the inherent effect
of providing flood control protection for downstream areas and communities which have experienced severe flooding in recent years.
Federally finanaced recreation facilities recommended for Dickey
Lake would be minimum and would include a scenic overlook, visitor
center and a canoe take-out area in the upstream limits of the lake
for canoeists entering project waters from the upper St. John. Basic
access facilities to project waters would be provided in the vicinity
of the Dickey Dam. The present semi-wilderness characteristics of
the project's shoreline would be maintained.
Due to extreme fluctuation of the Lincoln School Lake no recreational use would be proposed for that facility. A canoe take-out
point would be provided for canoeists entering the lake from the
Allagash River.
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TABLE 1.0-1
SUMMARY OF PERTINENT DATA
DICKEY-LINCOLN SCHOOL LAKES PROJECT
Dickey Dam

Lincoln School Dam

Purpose
Location

Multipurpose
St. John River,
Aroostook County, Maine
Streamflow Data
Ave. Annual Runoff — 3,309,300 acre feet
Max. Discharge
— 87,200 cfs
Min. Discharge
- 129 cfs
Ave. Discharge
— 4,569 cfs
Reservoir
Drainage area
-- 2,725 sq. mi.
Max. Operating level- 910 MSL
Min. Operating level- 868 MSL
Inactive Storage ~ — 4,800,000 acre feet
Active Storage
~ 2,900,000 acre feet
Total Storage
— 7,700,000 acre feet
Area
— 86,000+ acres
Embankments
North Dam
— Earth Fill
— 3,860 feet
Length
— 925 MSL
Top Elevation
— Earth Fill
South Dam
Length
— 4,380 feet
- 925 MSL
Top Elevation
— Uncontrolled
Spillway
— 910 MSL
Elevation
— 600 feet
Crest Length
Power Plant
-- 4 27-foot dams
Penstocks
— indoor
Powerhouse
— 3 Francis-type turbines
Power Units
- 190,000 KW, 3 phase, 60 cycle generator
1 Francis-type pump/turbine
- 190,000 KW, 3 phase, 60 cycle generator/
motor
Nameplate Capacity
Initial
— - 760 MW
Future
1,140 MW

Purpose

Streamflow regulation,
power and afterbay for pump-back
Location
St. John River,
Aroostook County, Maine
Streamflow Data
Ave. Annual Runoff — 4,780,300 acre feet
Max. Discharge
110,000+ cfs
Min. Discharge
2201 cfs
Ave. Discharge
6,600 cfs
Reservoir
Drainage Area
4,086 sq. mi.
Max. Operating level* 620 feet MSL
Min. Operating level* 590 feet MSL
Inactive Storage* —
27,265 acre feet
Usable Storage*
59,090 acre feet
Total Storage*
86,355 acre feet
Area 2,600+ acres
Embankment
Type
Earth Fill
Length
—
1,520 feet
Top Elevation
630 feet MSL
Spillway
Gated, 4-60 ft. x
50 ft. tainter
Elevation-top of gates--620 feet MSL
Power Plant
Powerhouse
indoor
Power Units
3 Kaplan-type turbine
3 phase, 60 cycle generators
Nameplate Capacity -- 70 MW

* Until the Dickey Plant is expanded to ultimate capacity, the normal Lincoln School
pool range will be 595 to 612 feet MSL (32,450 acre-feet active pondage).
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Full development of the Dickey Lake as contained in Appendix G
would include facilities to accommodate primitive, group and destination camping, boating, fishing, picnicking, hiking and sightseeing.
Such development would require 50/50 cost sharing by the State of
Maine and would be at the option of the State.
The minimum facility development would be managed by the Corps
of Engineers. Full development would require appropriate State
involvement in management responsibilities and related costs.
1.02.1

Need

Projections of New England power demands are prepared annually
by the New England Power Pool (NEP00L). The latest projections
developed by NEP00L, dated 1 January 1977, reflect an estimated
annual compound growth rate of 5.4%. At this rate, electrical peak
loads for New England would increase from 14.7 million kilowatts in
1976 to 24.4 million kilowatts in 1986 or an increase of 66% over
the next ten years. An assessment of New England power demands was
also conducted by a Corps consultant as part of the study of power
alternatives to the project. The results indicated an annual growth
rate of 5.2%. Details of the analysis are included in Appendix I.
1.02.2

NEP00L Relationship

The New England electrical system must provide, with existing
and planned power and energy storage facilities, sufficient capacity
and the energy to meet the requirements of the six New England states.
The New England Power Pool (NEP00L) set up in 1966 to coordinate and
plan the power supply industry for the region is comprised of 150
organizations in the six states. The Dickey-Lincoln School Lakes project would be operated as an integral component of the NEP00L system
serving the entire six state region.
1.03

Power Marketing
1.03.1

General

As required by Section 5 of the Flood Control Act of 1944,
electric power and energy at a Corps of Engineers project is marketed
by the Department of the Interior in such a manner as to encourage the
most widespread use at the lowest possible rates to consumers consistent with sound business principles. Rate schedules are drawn to allow
the recovery of producing and transmitting such electric energy including amortization of the capital investment allocated to the power
purpose of the project./<\ Preference in the sale of power and energy
is given to public bodies and corporations.
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Market Area

six state New England region is the market area for the
Specific market arrangements would not be initiated until
the construction phases of the project. Following are the
allocations of power as proposed by the Department of the
Southeastern Power Administration1 (Table 1.0-2).
TABLE 1.0-2
PROPOSED POWER SALES

Sales in Maine*
438 GWH (Intermediate)
95 GWH (Peaking)
533 GWH

100 MW @ 50% Load Factor
100 MW @ 953 Hrs. Use
200 MW

Sales in New England Outside of Maine*
700 MW @ 953 Hrs. Use

=

667 GWH (Peaking)

Total Sales
900 MW

=

1200 GWH

*Preference customer loads in Maine are estimated to be 100 MW in
1986 and preference customer loads outside of Maine are estimated
@ 2400 MW.
In addition to the capacity and energy generated from streamflows, additional energy would be realized from pumped storage
operations. Under the preliminary concept developed by the Department of the Interior, a split-the-savings arrangement would be negotiated with the supplier of the off-peak pumping energy.
1.04

Operation

The operation of the proposed project would be quite flexible
and, as an integral component of the New England system, would be
responsive to the system power demands. Under normal operating conditions, the project would generate energy to meet varying demands
12 months a year. The electrical energy producing potential is related
to the river basin hydrologic characteristics. These characteristics

^''Preliminary Financial Feasibility Study for Electric Power Dickey-Lincoln School Project" - Southeastern Power Administration,
April 1977.
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are the amount of annual discharge, reservoir storage and hydraulic
head available at the dam site. This energy potential can either be
realized through low generation for long periods of time, i.e., baseload operation, or large generation for short periods of time, i.e.,
peak load operation. From the standpoint of economic and operational
efficiency, hydroelectric plants have their greatest value as peaking
plants.
The annual capacity factor for the Dickey Dam is 15.4%. This
means the project is capable of being operated at full capacity for
15.4% of the time on an annual basis to meet peak power demands. The
project would also have "load following" capability on a daily and
seasonal basis with the potential to operate for longer periods of
time at reduced capacity. The quick starting, flexible and reliable
nature of a hydroelectric plant are assets to a coordinated power
system. Due to these characteristics, the plant can provide valuable
"spinning reserve" capacity for the NEPOOL system, by being readily
available to cover electrical loads in the event of forced outages
in the system.
The operation should not be viewed as a uniform daily rate.
Rather, the flexibility inherent in hydroelectric plants makes it
capable of generating for varying periods of time, dependent on the
demands placed on the New England system. For example, the spring
season is a historical period of minimum power demand, accordingly
the project generation would be minimal. Weekends and nights are
also times of minimum demand during which the project would usually
not generate electricity but could be utilizing excess generation
in the system to pump water back up to the higher pool for later
release to meet system demands. This in effect stores excess system
energy. On the other hand, during periods of maximum power demand
(December and January) the project would be operated for long periods
of up to eight or nine hours daily.
The Lincoln School reregulating dam with an annual capacity
factor of 42.9% would normally operate 10 hours per day, 7 days a week.
When the Dickey facility operates 7 or more hours per day, the Lincoln
School facility would be capable of generating 24 hours per day at
full capacity.
The proposed operational allocation of the project's annual
energy output is shown in Table 1.0-3.
1.05

Description of the Proposed Facility

The proposed project would consist of two dams with appurtenant
hydraulic control and electrical generation facilities and reservoirs.
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TABLE 1.0-3
ENERGY OUTPUT - GWH (KWH x Ip6)
Dickey-760 MW
(Initial Development)
Month

Conventional
Hydro

Estimated
Pumped Storage

Lincoln School-70 MW

Total

January
February
March
April
May
June
July
August
September
October
November
December

142
115
55
38
39
53
56
70
50
52
73
151

46
37
18
12
12
17
18
23
16
17
23
50

30
25
13
22
34
19
16
18
14
15
21
35

218
177
86
72
85
89
90
111
80
84
117
236

ANNUAL

894

289

262

1445
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1.05.1

Dickey Dam

Dickey Dam consists of two earthfill embankments termed the
North Dam and the South Dam, separated by a rock knoll in which the
power facilities, outlet works, and spillway &re located (Figs. 1.0-2
and 1.0-2a). The temporary river diversion works would be located
in the right abutment of the North Dam.
The Dickey Dam would have a total length of 10,200 feet and a
maximum height of 335 feet above the streambed. The embankment would
be constructed with an impervious earth center core flanked by zones
of random earth fill. The upstream faces would have rock slope protection and the downstream faces would be protected with a processed
gravel and cobble blanket. Rock slope protection would be placed on
that part of the downstream face within the operating levels of
Lincoln School Lake. Total volume of fills would approximate
54 million cubic yards.
The outlet works would include two concrete-lined tunnels; a
low level 26-foot diameter tunnel 2,170 feet long at streambed elevation, initially used for stream diversion during construction; and an
intermediate level 26 foot diameter tunnel 970 feet long approximately
110 feet above the streambed. The control works for the low level
tunnel would consist of a gate structure located at the center!ine
of the dam and a submerged bulkhead structure at the entrance. The
control works for the intermediate level tunnel would be a 225 foot
high gate tower at the upstream end of the tunnel.
The spillway located between the North and South Dams would
be a chute-type, converging from a 600 foot long curved crest to a 100
foot width in the first 650 foot segment of the 3,700 foot long channel. The converging portion of the spillway would be lined with concrete. The remaining length would be exposed rock cut.
The power facilities would be located in the rock knoll between
the North and South Dams. These consist of a penstock headworks
structure, penstocks, power plant and tail race.
The headworks would be a concrete structure containing selector
gates and control gates for each of the four initial penstocks and
provisions for two future penstocks. The overall structure would be
approximately 550 feet long, 130 feet wide and 166 feet high. The
selector gates permit control of the vertical withdrawal zone from
the Dickey reservoir to provide for regulation of downstream water
temperatures.
The penstocks would be 27 foot diameter steel conduits varying
in length from 730 feet to 800 feet. There would be one penstock
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for each generating unit. The initial construction would include
four penstocks. The two penstocks for future units would be constructed
at the time future expansion is implemented.
The initial powerhouse construction would include six operating
bays, four for the initial generating units and two for future units.
The four initial generating units would be 190 MW capacity each, for
a total initial installed capacity of 760 MW; one would be a reversible unit. Ultimate inclusion of two additional 190 MW reversible
units would increase the total installed capacity to 1,140 MW. In
addition to the operating bays, the powerhouse structure would also
include service and assembly bays and other ancillary control, maintenance and storage areas. The overall structure would be approximately 580 feet long, 150 feet wide and 150 feet high.
The tailrace or discharge channel from the powerhouse to the
Lincoln School reservoir would be approximately 600 feet wide and
1,500 feet long and excavated in rock.
Dickey Lake would h a v ^ a gross storage
acre-feet at a maximum pool elevation of 910
a total water surface area of 86,000 acres.
390 miles long of which 41 miles would be on
the 21 islands within the reservoir would be
acres. The Lake would extend 55 river miles
St. John River.

capacity of 7.7 million
feet msl and would have
The shoreline would be
islands. The area of
approximately 13,400
up the mainstem of the

There would be five earthfill dikes in saddle areas along the
reservoir perimeter to prevent overflow into adjacent watersheds.
They are at Campbell Brook, Cunliffe Brook, Falls Brook, Hafey Brook
and South Dike (adjacent to the Dickey South Dam - Fig. 1.0-2). The
approximate sizes of these dikes are:

Campbell Brook
Cunliffe Brook
Falls Brook
Hafey Brook
South Dike
1.05.2

Length
(ft)

Height
(ft)

700
1,050
3,450
2,150
1,170

9
26
141
62
15

Lincoln School

Lincoln School Dam consists of an earthfill embankment across
the St. John River, a powerhouse in the right abutment, and a gated
spillway structure between the embankment and powerhouse. The overall length of the dam would be 2,100 feet, including powerhouse and
spillway structures, and the maximum height would be 90 feet above
the streambed (Figs. 1.0-3 and 1.0-3a).
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The embankment portion of the dam would be constructed with a
„
central impervious earth core flanked by zones of random earth fill.
Zones of pervious fill would be incorporated for seepage control. It
would be approximately 1520 feet long abutting the left bank of the
St. John River. The upstream face would be protected with rock and
the downstream face would be protected with a processed gravel and
cobble blanket.
Adjacent to the earth embankment would be the spillway structure and outlet works. This would be a concrete structure approximately 295 feet long with 4 tainter gates measuring 60 feet wide and
50 feet high.
Lincoln School powerhouse facilities would be constructed in
the right abutment adjacent to the spillway structure. The powerhouse would include three operating bays, service and assembly bays,
and other ancillary control, maintenance and storage areas. The
overall structure would be approximately 280 feet long, 160 feet
wide and 150 feet high. The generating units would consist of two 30 MW
units and one 10 MW unit for a total installed capacity of 70 MW.
A public highway would be constructed across the Lincoln School
Dam to provide access to the area bounded by the St. John and St.
Francis Rivers and the International Boundary (Fig. 1.0-4).
The Lincoln School Lake would provide for regulation of Dickey
Dam discharges and serve as storage for pumpback operations. Initially
it would have a maximum pool elevation of 612 feet msl, a gross storage
capacity of 67,149 acre-feet of which 32,450 acre-feet would be usable
storage, and a surface area of 2,239 acres. Ultimately with the inclusion of the additional units in the Dickey Dam power facility, the
Lincoln School Lake would have a maximum pool elevation of 620 feet
msl, a gross storage capacity of 86,355 acre-feet, and a surface area
of 2,619 acres. The Lincoln School facility would be initially
constructed to meet these ultimate requirements.
The Lincoln School Lake would inundate approximately 11 miles
of the St. John River (from the Lincoln School Dam upstream to the
Dickey Dam) and approximately 3.5 miles (4.7 miles for the ultimate
development) of the Allagash River. The terminous of the Allagash
Wilderness Waterway is six miles upstream from the confluence with
the St. John River, therefore, no part of the Allagash River protected by the Wild and Scenic River Act would be inundated. The
reservoir would have a 32 mile long shoreline.
1.06

Construction Materials
1.06.1

General

Investigations for construction materials are in a preliminary
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stage. Potential sources for these materials have been identified
and are discussed herein. Detailed investigations to confirm extent
and characteristics of potential areas of construction materials
are underway. It is the intent to fully explore potential resources
within the limits of impoundment areas as priority sources.
1.06.2

Quantities

Estimated quantities of earth borrow for construction of the
Dickey and Lincoln School Dams and the saddle dikes are presented
in Table 1.0-4.
TABLE 1.0-4
Estimated Quantities of Earth Borrow*
Material Type (cu. yds.)
Feature

Impervious

Dickey**
Falls Brook
Hafey Brook
Cunliffe Brook
Lincoln School

8,552,000
1,478,000
598,000
47,500
225,000

43*080,000
-

742,000
977,000
461,000
17,000
315,000

10,900,500

43,080,000

2,512,000

TOTALS

Random

Pervious***

•Excludes borrow available from excavation of project features.
** Including North and South Dams, South Dike and Campbell Brook
Dike
*** Includes pervious fill, gravel bedding, processed cobbles
and gravel and processed sand materials.
1.06.3

Dickey

It is planned to use borrow areas developed for the North and
South Dams at Dickey for the small embankments at the South and
Campbell Brook Dikes. Borrow investigations completed in 1967 had
located two potential sources for impervious fill materials upstream
of the Dickey Dams and within two miles of the damsites. These areas
are presently considered to contain sufficient quantities for the
project needs and would be further developed during feature design
as borrow areas for impervious fill.
Photo-geological investigations in 1975-76 revealed three large
areas for random and pervious types of materials within four miles
of the Dickey Dams in the reservoir area. Explorations are in progress

1-10

U. S. ARMY

CORPS OF ENGINEERS

CANAJ3A
UNITED STATES OF AMERICA

QUEBEC
MAINE

HAFEY BROOK

1 MS
INDIAN
CEMETERY-JJP

CURRIER FARM
CEMETERY

D I C K E Y R E S E R V O I R FLOW L I N E EL. 910.

LIFFE BROOK
DIKE

FALLS BROOK
-—DIKE
f

DICKEY

P°n

^Bridge

\

fjj

NEW
BRIDGE

•HIGHWAY f

10,000'

PLAN
SCALE !"• 10.000'
0
10,000'

\

BAPTIST CEMETERY 1
-ST. PAUL'S CEMETEFW
» PLANTATION CEMETER
LINCOLN SCHOOL
V
RESERVOIR POOL
jl^^ELEV.610

ALLAGASH

s

-LINCOLN SCHOOL DAM

RELOCATIONS-

j

ST. FRANCIS

LEGEND
— 3
w
<•'«•-.-a
W

STATE HIGHWAY
PLANTATION (Town Rood)
PRIVATE ROAD
HIGHWAY RELOCATION

SAINT JOHN RIVER BASIN

DICKEY-LINCOLN SCHOOL PROJECT
fljOCATIONS SECT IOW
APPROVAL RECOMBENOEO'

HIGHWAY a C E M E T E R Y
RELOCATIONS

FIGURE 1.0-4

to confirm the character and depths of the materials in these areas.
1.06.4

Falls Brook Dike

Preliminary foundation explorations and site reconnaissance
indicate that borrow sources for impervious materials can be developed
in glacial till deposits within two miles of the dike site. It is
anticipated that pervious type materials could be obtained from areas
developed for the Dickey Dams within four miles of the dike site.
1.06.5

Hafey Brook Dike

Preliminary foundation explorations and site reconnaissance
indicate that borrow sources for pervious type materials can be
developed within two miles of the dike site. Photo-geological investigations indicate that sources of impervious materials could be
developed within two miles of.the site.
1.06.6

Cunliffe Brook Dike

Photo-geological data indicates that sources of impervious
material can be developed within two miles of the dike site and that
sources of pervious materials can be developed within five miles of
the site.
1.06.7

Lincoln School Dam

It is expected that pervious type borrow requirements can be
met from areas to be established in the terraces and kame features
extending upstream from the damsite on the right bank for about one
mile. Preliminary borrow explorations (5 borings) in these terraces
reveal about 15 feet of pervious and random materials overlying till
making possible a single source for the major requirements. Impervious
till is known to occur near the surface and in thicknesses up to 40
feet from foundation borings done in 1951 on the right bank of the
river at the Rankin Rapids damsite located about two miles upstream.
Gravel and cobble bars and islands in the river provide a potential
for processing bedding requirements. Two large adjacent kame deposits,
one of which has been worked, are located about a mile northeast of
the damsite. A State gravel survey reports the material in these
kames contain about 50% gravel. The major constituents of this gravel
are shale, slate and sandstone with a high percentage of weak and
platy particles.
1.06.8

Rock Borrow

Rock from required excavations for Dickey and Lincoln School
Dams would be fully utilized. Additionally, approximately one half
million cubic yards of select rock would be required for the upstream
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faces of project impoundment structures. The Seboomook slate, although
generally fissile and slabby in fragmentation, would provide suitable
material for cofferdam construction at Lincoln School and for random
rock and spoil blanket fills at Dickey. The non-fissile, quartzitic
phases of the slate would be selected for use in toe fills for Dickey
Dam and as slope protection for Falls Brook Dike. Slope protection for
the more remote Hafey Brook Dike would probably be produced by local
quarrying of quartzite which is extensively exposed on Hafey Mountain
about 1-1/2 miles southerly of the dike site.
Potential sources of protection stone for the upstream slopes
above minimum pools and of concrete aggregate materials for Dickey
and Lincoln School Dams had been previously explored in the Deboullie
Mountain, a major igneous intrusion in an area southeasterly of Dickey
Dam.
In an effort to locate a suitable quality of rock closer to the
project sites and reduce the cost of haulage and eliminate environmental impact on the Deboullie area, an airborne resistivity survey
was conducted in 1975 for the central portion of the project area including the known source material at Deboullie Mountain. The area
surveyed was approximately 360 square miles. The area of the previously
known source at Deboullie was used for correlative purposes to determine if similar unknown intrusives existed closer to the project sites.
The airborne resistivity data indicated conclusively that no materials
identical to the source site existed within the area of survey. The
survey did indicate that sources of rock of higher quality than the
regional slate formation existed in isolated areas. Several of these
areas within a five mile radius of the Dickey Dam structure have
been selected for ground truth investigations as part of the 1977
exploration program to determine the quality and quantity of materials in the area indicative of higher resistivity contours. These
explorations are currently in progress.
1.06.9

Concrete Materials

The project will require approximately 850,000 cubic yards of
concrete for construction of appurtenant structures for the two earth
fill dams, powerhouses, walls and relocations.
1.06.9.1

Concrete Aggregates

About 850,000 tons of coarse aggregates and 500,000
tons of fine aggregate will be needed for the concrete. All known
commercial and undeveloped sources of natural deposits of sand and
gravel within a very wide radius of the sites in the United States
contain a high proportion of flat, elongated and/or friable fragments
of shale, slate and sandstone. The regional bedrock, Seboomook Slate,
is unsuitable for production of aggregates. As stated previously,
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there are a few intrusions of more suitable rock types in the project
vicinity which will receive detailed investigation as potential
undeveloped sources.
The nearest commercial source of quality aggregate is Lane
Construction Corporation, Presque Isle, Maine, which produces coarse
aggregate from shaley limestone. Haul distance to the Dickey Dam
site is about 80 miles. Rail facilities are available adjacent to
the plant. The rail line terminates at St. Francis, about two miles
downstream of the Lincoln School site and 12 miles from the Dickey site.
This area has not been geologically investigated and mapped
as extensively as other parts of the state. Consequently, published
geological information is scanty. However, considerable geological
reconnaissance has been conducted during the past thirty years in
this general area in connection with various Corps of Engineers
projects. In addition, the State of Maine has conducted extensive
investigations in the area to locate possible sources of highway
construction materials, which included sampling and testing of
various deposits. Based on this information, it is considered that
the prospects for locating potential undeveloped sources of sand and
gravel of suitable quality and size within economical haul distance
are poor. Typically, the area sand and gravel contained high percentages of weak slate, shale and sandstone derived from the predominant local bedrocks. The area is notably deficient in the strong
crystalline rock types. However, it is possible that deposits may be
located, which would be utilized with proper processing techniques
for some of, if not all, the quantities required. Further investigations to locate possible useful sources of sand and gravel will be
made.
With respect to possible quarry sources, several major exposures
of crystalline type rocks have been located within a 20 mile haul
distance, about 12 airline miles.
Investigations to locate other acceptable undeveloped quarry
sources nearer the site have been initiated. Some areas show promise,
and further investigations will be required to determine the quality
and potential quantity of aggregate in these areas.
1.06.9.2

Cementing Materials

The nearest source of Portland cement is Thomaston,
Maine, about 200 miles distance by rail. The nearest other sources
of cement are New York and Pennsylvania. The use of the cement additive pozzolan may result in a more economic mix in the massive-type
concrete. A study will be made of the possible economic savings
utilizing pozzolan and availability of commercial sources of pozzolan.
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1.07

Landscape Development

Landscape development associated with the project would occur
in conjunction with dams, dikes, buildings, roads, parking areas,
borrow areas, construction roads, and other project facilities. The
extent of development would depend largely on the relative merits
of each site. Some areas would receive minimal treatment while others
would undergo total reforestation.
Vegetation is anticipated to be utilized to perform various
functions in the design of the project. Where feasible, it would be
used to enframe, accent or blend project structures to their surroundings.
Trees and shrubs would be used as focal points to add variety, color and
form to the landscape. Project work areas and storage yards, which
may be visually unattractive, would be screened where possible through
the use of plant materials. Plantings of grasses and other vegetation would be employed for slope stabilization and erosion control.
Restoration of borrow areas and areas disturbed by construction activities would be accomplished by reseeding and planting to insure a
minimal amount of landscape defacement.
Due to the extreme weather conditions of the project site, only
those plant species indiginous to the area would be used. Native vegetation would be utilized in all planting plans to insure that they
blend properly to the surrounding environment.
1.08

Reservoir Filling and Operating Cycles
1.08.1

Dickey Reservoir

Initial filling of the reservoir would start in June of the fifth
construction year. The rate of filling would be dependent upon the
available amount of water. Assuming a sequence of hydrologically normal years, it would take at least three spring runoff seasons to obtain an operational pool level and a minimum of four seasons to fill
the pool. The sequence of reservoir filling is portrayed in Table 1.0-5.
TABLE 1.0-5
Maximum Reservoir Filling Sequence
End of Construction Year

Pool Elevation
(m.s.1.)

5
6 (Initial
Spring Runoff)
7

8

Area of Pool
(Acres)

700*
802

10,700
26,600

858
890

47,800
69,800 (Project
in operation, full pool
next spring)

* Fill to invert of upper level tunnel
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To determine the reservoir elevation fluctuations during operation, the New England Division of the Corps of Engineers conducted
computer simulation studies. The characteristics of the project
were analyzed by continuous simulation of operation using 41 years of
hydrologic record. These studies indicate that during the summer
season from June to October, the lake level would normally fall or
rise only slightly, depending upon hydrologic and electric load
conditions.
During a normal year, the pool would be nearly full in June
following the spring refill period, and then fall about 1.5 feet
by the first of October. Daily pool fluctuations during this period,
due to power operation, would be minute; generally less than two to
three inches.
The normal pool fluctuation during the summer season (from
minimum to maximum) would be about two feet. The maximum drawdown
predicted during summer months for the 41 years of simulation was
4.5 feet.
The maximum pool elevation would not be re-established every
year and would be dependent upon hydrologic conditions. The 41 year
simulation indicates that the 910 elevation was attained in 22 of
the years. An elevation of 907 or higher was attained in 30 of the
years, 905 or better in 33 years and 900 or higher in 36 of the years.
In four of the years studied, three of which occurred during the
drought period of the 1960's, the summer pool did not exceed elevation
900. The lowest summertime pool would have occurred in 1957 at
approximately 890 feet msl.
The exposed shoreline for the normal summer drawdown of two feet
would be about 1,500 acres, equivalent to a 35-foot wide strip around
the 350-mile periphery of the lake. Maximum drawdown, normally about
22 feet, would occur each year during the winter months when snow would
effectively cover the exposed area totaling some 17,700 acres. The
minimum power pool level of 868 feet msl occurred once during the
41-year simulation and was in the month of March just prior to the
spring refill season. The difference in the lake area between the
full pool level at 910 feet msl and the minimum pool is 32,000 acres.
Figure 1.0-5 portrays the expected annual pool fluctuations.
1.08.2

Lincoln School Reservoir

Initial filling of the Lincoln School Reservoir can be accomplished in a matter of days once the area is prepared and the necessary
structures are substantially complete. It is anticipated that Lincoln
School reservoir would be filled when its facilities are ready for
placing power on line in the 7th construction year.
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During project operation, the Lincoln School reservoir would
serve to re^egulate releases from the Dickey Dam varying from zero
to 40,000 cfs, for the initial development and as high as 60,000 cfs
for the ultimate development and also provide afterbay storage for
pump-back to Dickey Lake. Generating discharges from Lincoln School
would vary from 1,000 to 16,000 cfs. Spillway discharge would occur
occasionally during snowmelt runoff from the relatively uncontrolled
Allagash watershed. With the initial development at Dickey Dam,
Lincoln School Lake would have a 17-foot maximum operating range from
elevation 595 to 612 feet msl. Under typical operating conditions,
it is expected the pool might fluctuate about 12 feet weekly with
six to seven foot fluctuations on a daily basis. Maximum rates of
change would be in the order of one foot per hour. The pool would
normally be at its weekly minimum on Monday morning prior to peaking
releases from Dickey and would generally rise, though fluctuating daily
due to releases for Lincoln School generation and evening/early morning pump back to Dickey Lake, to a maximum on Friday evenings. The
pool would then be drawn down fairly steadily over the weekend to near
minimum on Monday morning. This same sequence would apply for the
ultimate development at Dickey, except that the maximum operating
range would be 30 feet, from elevation 590 to 620 feet msl and the
pool could fluctuate about 22 feet weekly with 8-12 foot fluctuations on a daily basis.
1.08.3

Debris Control
1.08.3.1

Sources

The areas which would be inundated by Dickey Lake are
presently heavily forested and contain forest litter. Experience
has shown that this debris would float to the surface during reservoir filling, but the timber left standing in the reservoir would
remain in place after inundation. Standing timber in deep, cold
water does not disintegrate or uproot and float to the surface.
Therefore, the amount of debris floating to the surface during reservoir impoundment would depend on the type and degree of reservoir
clearing prior to inundation. Present plans call for clearing a band
around the reservoir between elevations 913 and 828 feet msl plus the
entire area below elevation 913 feet msl for a distance of one mile
upstream from Dickey Dam. These limits incorporate about 54,400 acres
of land. The rest of the reservoir (about 34,000 acres) would most
likely be left in its present state. However, current policy would
allow landowners to clear lands below elevation 828 feet msl. Construction schedules allow up to eight years to accomplish this clearing.
There would undoubtedly be a significant amount of floating
debris during the initial reservoir filling period. It is anticipated that intensive debris removal and disposal operations would be
conducted during the latter stages of impoundment and during the first
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year or two of the project operation thereby greatly reducing the
amount of debris resulting from clearing operations and initial reservoir filling.
In post project periods, the Corps would maintain a buffer zone
of at least 300 feet around the lake. No clear cut commercial harvesting would be allowed in this zone. This would eliminate any
significant debris from timbering operations. Downed or diseased
trees would be removed periodically as part of project maintenance
activities.
1.08.3.2

Methods of Control

The large amounts of debris expected to surface during
the initial reservoir filling period would be removed during the
latter stages of initial impoundment and during the first year or
two of project operation. Depending on the degree and intensity of
this initial debris removal operation, it is possible that the debris
would continue to be a problem for three or four years after the project becomes fully operational. After this period, the only debris
left would be that which may enter the lake each year from its watershed.
Any major sources of debris would bu located during normal
reservoir maintenance patrols. Proper steps would then be taken
to prevent this debris from entering the lake.
Major areas of debris accumulation in the lake would be located
and then be cleared during normal debris removal operations.
In order to prevent debris from entering the power intakes,
in addition to trash racks, a log boom would be placed approximately
400 to 600 feet upstream from the forebay area. This log boom would
not have an opening for boat passage, and thus also keep boats a
safe distance from the structure.
1.08.3.3

Methods of Disposal

Five basic methods to disposal of debris that might be
collected from the lake are as follows:
Placing the debris on the ground to decompose.
Burying the debris with or without processing to reduce
its volume.
Selling the unprocessed debris.
Processing the debris for sale as mulch, firewood, etc.

1-17

Burning the debris using confined or unconfined burning
techniques.
1.09

Construction Activities

Construction of the project, including all necessary land
acquisition, would require approximately eight years. Initial poweron-line would be scheduled six years after initial on-site construction and incrementally increased until total power-on-line would be
realized one and one half years later. A construction schedule is
presented in Table 1.0-6.
1.09.1

Manpower

It has been estimated that over 11 million man hours of on-site
labor would be required to construct the proposed project. This
equates to approximately 6000 man years of effort. The average work
force during winter months would be about 200 people, and during the
construction seasons (May-October) would be about 900 people with
peaks of up to 1900 people during the 4th through the 7th years.
The normal work hours during the construction season would be
10 hours per shift, six days per week with two shifts per day for the
Dickey Dam embankment. During the off-season (November-April) work
hours would normally be eight hours per day, five days per week.
1.09.2

Relocations
1.09.2.1

Road Relocations

Canadian Roads and Bridges - Portions of five public
roads and six associated bridges in the Province of Quebec, Canada
would be affected by the Dickey Reservoir. Establishment of criteria
governing the nature and extent of relocations required with regards
to these roads and bridges would be subject to the terms of an agreement to be negotiated with Canada. Consequently, such relocation work
cannot be treated in detail at this time.
Maine Roads and Bridges - Approximately five miles of
State Highway Route No. 161 between the Lincoln School Dam and the
Allagash River would be inundated by the Lincoln School Reservoir
(Fig. 1.0-4). New two-lane bridges would be provided to carry the
relocated Route 161 over Negro Brook and the Allagash River. The
total length of relocated highway would be eight miles.
There are approximately 13.4 miles of town maintained roads
located in the project area. Except for a short portion along the
left bank of the Allagash River which would be relocated, these
roads would be abandoned or demolished.
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Revised July 1977
TABLE 1.0-6
CONSTRUCTION SCHEDULE
Year
(FY Oct-Sept)

Start

Continue

Complete

Remarks

1st

R.E. Acquisition
Re-establish Res.
Road Relocations
Clearing

2nd

Diversion Wks.
Outlet Wks.
So. Dam - Dickey
Cemetery Reloc.

R.E. Acquisition
Re-establish Res.
Road Relocations
Clearing

3rd

Spillway-Dickey
Spillway - L.S.
No. Dam-Dickey
Power Hse-Dickey
Power Hse-L.S.
Bldgs.j Grnds. &
Facs.
South Dike &
Campbell Bk.
Falls Brook Dike

R.E. Acquisition
Re-establish Res.
Clearing
Diversion Wks.
Outlet Wks.
So. Dam-Dickey

Cemetery Reloc.
Road Relocation
So. Dike &
Campbell Br. Dike

4th

Penstks & Hdwks.

R.E. Acquisition
Spillway-Dickey
Spillway-L.S.
Clearing
Outlet Wks.
So. Dam-Dickey
No. Dam-Dickey
Power Hse-Dickey
Power Hse-L.S.
Falls Brook Dike

Diversion Wks.
St. John River
Bldgs., Grnds. & diverted in June
Facs.
Re-establish Res.

5th

Hafey Brk. Dike
Service Rds &
Bridges
Cunliffe Bk. Dike

Penstks & Hdwks
Spillway-Dickey
Spillway-L.S.
Pwr. Hse - L.S.
Clearing
Outlet Wks
So. Dam-Dickey
No. Dam
Pwr. Hse-Dickey

R.E. Acquisition
Hafey Bk. Dike
Cunliffe Bk. Dike
Falls Bk. Dike

6th

Recreation Facs.
Embank - L.S.

Pwr. Hse-L.S.
Clearing
No. Dam-Dickey
Pwr. Hse-Dickey
Service Rds &
Bridges

Penstks & Hdwks
Embk - L.S.
Spillway-L.S.
Outlet Wks.
So. Dam-Dickey
Spillway-Dickey

Construction
Activities to
start in Spring
of year
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Initiate Filling
Dickey Lake
after spring
run-off

CONSTRUCTION SCHEDULE
(cont'd.)
Year
'FY Oct-Sept.)
7th

Start

Continue

Complete

Pwr. Hse - Dickey
Recreational Facs.

Pwr. Hse - L.S.
No. Dam
Clearing
Service Rds &
Bridges

L.S.
Power-on-Line

Pwr. Hse - Dickey
Recreation Facs.

Dickey
Power-on-Line

8th

Remarks

Fill Dickey
Lake to
operating level
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Two state-owned bridges over the St. John and the Little Black
Rivers in the Dickey Reservoir area would be abandoned or demolished.
Private Roads - Many miles of private logging roads and trails
exist in the Dickey Reservoir area. These roads and trails and
associated bridges would be abandoned. It is anticipated that substitute road networks would be constructed by the owners. The
owners of these private roads would be compensated in accordance
with standard Federal real estate practices.
1.09.2.2

Utilities Relocations

Electric Utility Lines - Approximately six miles of pole
line is located along existing Route No. 161. This would be relocated
generally along the relocated Route 161. Approximately seven miles of
existing pole line located west of the Allagash River would be
abandoned.
Telephone Lines - The existing telephone lines are
located on the electric pole lines and therefore disposition of these
lines would be the same as electric utility lines.
1.09.2.3

Cemetery Relocations

Investigations to date indicate five cemeteries are
located within the project area. In addition to these five cemeteries,
there is a possibility that a small Indian cemetery and single
graves of "river drivers" also exist in the area. The five cemeteries are:
Allagash Town Cemetery
St. Paul's Catholic Cemetery
Baptist Church Cemetery
Gardner Family Cemetery
Currier Farms Cemetery
The Town, Baptist and Catholic cemeteries would be relocated
and clustered into a cemetery complex in the general location of
the relocated residences. The concept of clustering these three
cemeteries into a cemetery complex has been initially approved by
the respective officials of each cemetery.
Unless the Gardner family heirs elect not to have the Gardner
family cemetery relocated, this cemetery would also be relocated to
the complex mentioned above.
The Seven Islands area addressed in Section 2.10 hereof titled
Cultural Resources would include the Currier Farms cemetery site and
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the Indian graves site. The disposition of these cemetery sites is
covered in that section of this statement.
1.10

Benefit-Cost Ratio

At 1977 price levels, the benefit to cost ratio for the project
purposes of power, flood control and recreation were estimated to
be 2.1 to 1 based on 100 year project life and the authorized 3-1/4%
interest rate. As a point of interest and due to considerable discussion pertaining to the 3-1/4% interest rate, the benefit to cost
ratio was also accomplished at the prevailing rate for new water
resource projects of 6-3/8% and estimated to be 1.2 to 1. This is
summarized in Table 1.0-7.
1.11

Relationship and Compatibility with Other Corps Projects

Fort Kent, located about 28 miles below the Dickey Dam site,
has experienced 10 floods during the past 50 years of record. The
most recent floods occurred in April 1973 and May 1974. The May 1974
flood is the "flood of record" and caused damages estimated at that
time at $3.0 million. These losses would be prevented by the project.
In view of the uncertain status of Dickey-Lincoln School Lakes and
the recurring flood problem at Fort Kent, a small local protection
project has been formulated under Section 205 of the 1948 Flood Control Act, as amended, that will provide some degree of protection
to the Town of Fort Kent and is scheduled for completion in 1977.
The local protection project's dike and pumping station will protect
to a 100-year frequency flood level and the protection will be limited
principally to the commercial center of Fort Kent. The Dickey-Lincoln
School Lakes project would provide full flood protection to the entire
Fort Kent area and other downstream areas.
There are no other Corps of Engineers projects in the area
of the upper St. John River.
1.12

Fish and Wildlife Programs

The U. S. Fish and Wildlife Service (USF&WS) in its coordination process has recommended in its Planning Aid Letters (Appendix J)
that the Federal Government acquire an additional 31,708 acres of
land identified as suitable for deer wintering habitat. This land
would mitigate the loss of 36,893 acres of deer wintering habitat.
In addition to the land acquisition, the USF&WS recommends that
the State of Maine be provided with an annual fund of $88,416 for
management and operation of these deer yards. At this time, the
USF&WS has not identified the lands to be acquired.
Planning Aid letters suggest methodologies for mitigating
impacts of construction and operation on resident birds of prey
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TABLE 1.0-7
ECONOMIC DATA
(Extracted from U.S. Army Corps of Engineers
General Design Memorandum. Complete Document will be
Available at U.S. Army Engineer, Waltham, Mass.)
(March 1977 Price Levels)
DAMS
Total Investment

3-1/4%

Construction Cost of Dams
Interest During Construction
Present worth of future recreation
facilities
Total

6-3/8%

$544,000,000
56,600,000

$544,000,000
111,000,000

236,000
$600,836,000

170,000
$655,170,000

.03388

.06388

Interest and Amortization
20,356,000
Operation and Maintenance
2,100,000
Pumping Power (438,000,000 kwh x $.010)
4,380,000
Major Replacements
315,000
Loss of Land Taxes
142,000
Lost recreational opportunities
193,000
Subtotal Dams
$ 27,486,000

41,852,000
2,100,000
4,380,000
166,000
142,000
136,000
$ 48,776,000

Capital Recovery Factor (Dams)
Annual Costs

TRANSMISSION LINES
Total Investment
Construction Costs of Transmission Line 146,300,000
Interest During Construction
10,410,000
Total
$156,710,000

146,300,000
20,920,000
$167,220,000

Annual Costs
Interest and Amortization
Operation and Maintenance
Reduction - future wheeling by
others; Granite-Essex
Subtotal Transmission

$

6,950,000
3,650,000

$11,610,000
3,650,000

- 390,000
$ 10,210,000

- 450,000
$ 14,810,000

$690,300,000
67,010,000
236,000
$757,546,000

$690,300,000
131,920,000
170,000
$822,390,000

TOTAL PROJECT
Total Investment
Construction
Interest During Construction
Present Worth - future recreation
Total
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TABLE 1.0-7
(continued)
3-1/4%
Annual Costs

6-3/8%

$ 37,696,000

$ 63,586,000

$23,703,000
36,750,000

$23,703,000
36,750,000

Annual Benefits
Peaking Power (15.4% Capacity Factor)
874,000 kw x .904 x $30.00
1,182,600,000 kwh x .914 x $.034

Intermediate Power (42.9% Capacity Factor)
70,000 kw x .980 x $68.50
262,800,000 kwh x .989 x $.026

4,699,000
6,758,000

4,699,000
6,758,000

3,500,000

3,500,000

$75,410,000

$75,410,000

172,000

145,000

1,691,000

2,689,000

696,000

686,000

TOTAL ANNUAL BENEFITS

$77,969,000

$78,930,000

TOTAL ANNUAL COSTS

$37,696,000

$63,586,000

Downstream
350,000,000 kwh x $.010
Subtotal Power
Recreation
Redevelopment
Prevention of Flood Damages

BENEFIT-COST RATIO

2.1 to 1

1.2 to 1

1.

Cost of pumpback energy is included in project Annual Operation
and Maintenance Costs.

2.

The .904 and .914 etc. factors noted in power benefit analysis
reflect estimated reduction in capacity and energy outputs due
to transmission line losses.
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TABLE 1.0-7
ECONOMIC DATA
(Extracted from U.S. Army Corps of Engineers
General Design Memorandum. Complete Document will be
Available at U.S. Army Engineer, Waltham, Mass.)
(March 1977 Price Levels)
DAMS
Total Investment

3-1/4%

Construction Cost of Dams
Interest During Construction
Present worth of future recreation
facilities
Total

6-3/8%

$544,000,000
56,600,000

$544,000,000
111,000,000

236,000
$600,836,000

170,000
$655,170,000

.03388

.06388

Interest and Amortization
20,356,000
Operation and Maintenance
2,100,000
Pumping Power (438,000,000 kwh x $.010)
4,380,000
Major Replacements
315,000
Loss of Land Taxes
142,000
Lost recreational opportunities
193,000
Subtotal Dams
$ 27,486,000

41,852,000
2,100,000
4,380,000
166,000
142,000
136,000
$ 48,776,000

Capital Recovery Factor (Dams)
Annual Costs

TRANSMISSION LINES
Total Investment
Construction Costs of Transmission Line 146,300,000
Interest During Construction
10,410,000
Total
$156,710,000

146,300,000
20,920,000
$167,220,000

Annual Costs
Interest and Amortization
Operation and Maintenance
Reduction - future wheeling by
others; Granite-Essex
Subtotal Transmission

$

6,950,000
3,650,000

$11,610,000
3,650,000

- 390,000
$ 10,210,000

- 450,000
$ 14,810,000

$690,300,000
67,010,000
236,000
$757,546,000

$690,300,000
131,920,000
170,000
$822,390,000

TOTAL PROJECT
Total Investment
Construction
Interest During Construction
Present Worth - future recreation
Total
1-23

(Osprey and Eagles). Basically, they recommend that activities in
the vicinity of thenests be curtailed until the birds have fledged
their current offspring for the year. They also recommend that
potential nest sites be identified and protected.
There are no Planning Aid letters recommending mitigation or
action to be taken by the Federal Government available at this time
for fisheries or terrestrial impacts.
1.13

Project Authorization

The Dickey-Lincoln School Lakes Project was authorized by the
1965 Flood Control Act, Public Law 89-298 dated 27 October 1965.
1.14

Current Status

Preconstruction planning for the project was resumed in November
1974, seven years subsequent to earlier post-authorization planning.
Primary efforts are concentrating on preparation of this Environmental
Impact Statement, update of project design to reflect current criteria
and an update of project cost estimate and economic justification.
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2.00
2.01

ENVIRONMENTAL SETTING

General

The St. John River Basin is located in Maine and the Canadian
provinces of Quebec and New Brunswick. The total drainage area of
21,600 square miles makes this one of the largest for any river on
the Atlantic seaboard of North America. There are approximately
7,400 square miles of drainage area within the State of Maine. The
basin has common divides with the watersheds of the St. Lawrence
River, Penobscot River and the St. Croix River. The St. John
River flows northeasterly through Maine from its headwaters in
Little St. John Lake and then courses southerly through Canada
and ultimately empties into the Bay of Fundy. Its length is approximately 415 miles. One hundred miles of the river form the international boundary.
Principal tributaries to the St. John in Maine are the Allagash
River, Fish River and the Aroostook River.
2.02

Topography

The upper St. John River basin is a maturely dissected upland
region which has been modified by glaciation. The headwaters area
is predominantly a region of low relief with wide flat plains, swamps
and wetlands, and low broadly domed hills with widely scattered
monadnocks. Downstream from Ninemile Bridge along the main river
and in the Little Black River drainage areas, the relief is greater
and the topography is rougher with steep hills and narrow crested
broken ridges rising above generally narrow trough-like valleys.
Relief in this area approximates 800-1000 feet with the higher hill
tops having approximate elevations of 1400 to 1700 feet.
Two major rivers flow to the north and east to unite immediately downstream of the proposed Dickey dam site. The lakes in
the region are located at the headwaters of the major rivers and
their tributaries.
2.03

Geology
2.03.1

General

Limited bedrock mapping has been done in this area. Geologic
mapping of the upper St. John and the Allagash River basins is
limited to a reconnaissance level of detail except for the detailed
investigations in the rock areas at Deboullie Mountain and the
Spider Lake quadrangle.

2-1

2.03.2

Bedrock Geology

Reconnaissance mapping was done in the region of the upper
St. John and Allagash basins by the U. S. Geological Survey in
August and September 1966 (Fig. 2.03-1)1. The mapping of these
basins indicated that the bedrock is largely of sedimentary origin
and consists primarily of beds of slate, sandstone and limestone.
These formations are mostly of Paleozoic Age. These rocks have been
folded resulting in the development of cleavage. In many cases the
original bedding is obscured. Many of the shales grade into poor
slate. The major part of the basin is underlain by Upper Silurian
and Lower Devonian slate and sandstone.
The isolated igneous masses which occur in the region generally
project above the surrounding hills to form monadnocks.
A system of sedimentary nomenclature has been in part retained
for the sake of simplicity and because the original sedimentary
textures are characteristically preserved. There are two significant and unique igneous intrusives within the region. The larger
stock lies approximately 12 miles southeasterly of the project site
and is defined by the Gardner and Deboullie Mountain complex. This
is primarily a granodiorite and calc-alkali syenite rock type.
Boone2 describes it as a partly concordant, partly discordant pluton.
The wall rock structure shows that the magma was forcibly injected
within the Seboomook slate of early Devonian age. The second intrusive known as the Priestly Lake intrusive is located approximately
40 miles south of the project site. It is two to three square miles
in area and is contained within Lower Devonian rocks. This intrusive
is a discordant stock of hornblend-biotite granodiorite that underlies
Priestly Lake and the adjacent area. The only detailed published
bedrock reports in the vicinity of the project area are those done
by Boone 2 and Hall 3 .

1 Reconnaissance Geology of the upper St. John and Allagash River
Basins, Maine. E.L. Boudette, N. L. Hatch, Jr. and D. S. Harwood,
Geological Survey Bulletin 1406.
^Potassic Feldspar Enrichment in Magma: Origin of Syenite in
Deboullie District, Northern Maine. G. Boone, Geological Society
of America Bulletin Vol 73(12), Dec. 1962.
3

Stratigraphy of the Southern End of the Munsungun Antic!inorum,
Maine. B. Hall, Maine Geological Survey Bulletin 22, 1970.
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General geology of northwestern Maine (after Boudette et al. )

An airborne survey using a magnetometer and resistivity system
over an area of 360 square miles was conducted in September and
October, 1975. The Gardner-Deboullie Mountain complex was used as
a ground truth area. The purpose of this survey was to locate potential areas of rock suitable for construction purposes adjacent to
the Dickey damsite. The highest resistivity values were associated
with the Gardner-Deboullie intrusives. Also, this area was the
only location of any significant magnetic anomaly. The lack of
similar resistivity-magnetic correlations in the project area surveyed
suggests little or no other occurrence of these igneous rock types.
However, the survey indicated potential sources of other rock types
of suitable quality for use in construction within 5 miles of the
dams i te.
A brief description and summary of distribution of the more
prominant rock types in order of the oldest to youngest listed in
Table 2.03-1 is presented in Figure 2.03-1.
2.03.3

Surficial Geology

The St. John River, its tributaries and the Allagash River
occupy valleys that contain deposits of glaciofluvial sand, gravel
and occasionally clay. The granular deposits along the St. John
Valley appear to represent a valley train which resulted from the
wearing of the last continental glacier. Larger streams have cut
through the glaciofluvial deposits so that sand and gravel are
exposed on the valley sides as high as 75 to 100 feet above the present river bed. Stream terraces occurring along the St. John River
valley are irregularly developed. Slump features and steep dips in
these terraces indicate that they may have been deposited in contact
with glacier ice.
One drainage feature in this area is generally different than
in the rest of Maine. The main drainage lines of the subglacial
surface were tributary to the St. John River and so sloped into
the ice instead of towards the margin of the ice. The subglacial
streams must therefore have been sluggish or ponded and without the
tendency to swift flows characteristic of esker streams. The result
is that the gravels of Aroostook County tend to be small in amount
and poor in quality due to the predominance of soft slate particles.
The St. John Valley along the international border runs at
nearly right angles to the direction of the ice movement and is therefore different from most valleys in Maine. The effect of glacial
erosion is not apparent because the valley is so deeply filled by
later deposits. One example of this is at the proposed damsite.
Subsurface investigations show deposits of fine sediments over 200
feet thick overlying a glacial till blanket which covers the underlying bedrock.
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TABLE 2.03-1
Columnar Section of the Paleozoic Rocks
in the Upper St. John and Allagash River Basins, Maine

System

Devonian-

Series

Formations and Members

Priestly Lake stock:
Granodiorite
DevonianLower
Seboomook Formation:
Cyclically bedded slate and sandstone
Greenstone
Gray slate
Graywacke and gray slate
Devonian and Silurian
Lower (Devonian) and
"Hafey Mountain sequence":
Upper (Silurian)
Orthoquartzite and minor sandstone and
siItstone
Devonian or Silurian
Lower (Devonian) or
Strata of Rocky Brook terrane:
Upper (?) (Silurian)
Graywacke, gray slate, red and green arkose,
color-variegated slate, calcareous quartzite and siltstone, and green volcaniclastic
phyllite
Dark-gray cherty argillite
SilurianUpper
"Fivemile Brook sequence":
Gray slate and siltstone, graywacke, and
calcareous sandstone
Quartz latite
Greenstone
Calcareous siltstone and biostromal limestone
OrdovicianMiddle
"Depot Mountain sequence":
Polymictic conglomerate and black slate
Black slate, graywacke, and sandstone
Ordovician and
"Estcourt Road sequence":
Cambrian
Laminated black phyllite and gray quartzite
Paleozoic, undivided
"Lac Landry sequence":
Orthoquartzite, gray slate, graywacke, and
laminated sandstone
Total cumulative thickness (based upon assumed average thicknesses)

Thickness
(meters)
Stock

Middle (?)

^Assumed thickness where tectonic thickening is probable
Only part of the sequence is present in area of this study

Remarks

1

5,000-7,000

01

650

2,000-4,000

11,100-1,600

i

Probable Silurian
fossils

Limestone dated
subunits are
mainly lenticular

2,100-4,000

Paleontologically
dated

1,600-2,500

2,000-m thickness
assumed 1

^OO-

Paleontologically
dated

2

1,600

13,000

The valley is now an alluvial flood plain bordered by terraces
of fine gravel and sand near the river while high on the valley walls
are irregular kame and till terraces. The lower terraces are well
stratified and appear to have been deposited in quiet water. The
higher terraces were deposited along the ice as it receded from the
valley walls. Recent aerial photo-geology surveys indicate relatively
few eskers and kame terraces rising from the valley floors. The
valley terraces between the towns of St. Francis and Allagash contain
gravel banks which may be 100 feet or more in height.
The upland areas away from the major drainage features are
largely covered by glacial drift composed of variable silty, gravelly
sand with cobbles and boulders. These materials are deposited in
a blanket of varying thickness over the bedrock. The till cover is
generally thin over rock hills and deeper in the valleys. It is
absent on the crests and steeper slopes of some hills leaving
the rock exposed. The composition of the till reflects in general
the characteristics of the underlying bedrock. For example, silty
to clayey till occurs where shale or limestone is the dominant bedrock type and sandy till is more evident where its constituents were
derived from sandstone conglomerate and quartzitic rock formation.
The thicker formations of till are generally concentrated on the
lower hillsides and valley locations. In the valley where diverted
rivers have crossed old low bedrock divides or encountered rock
spurs on the old valley walls, the streams have cut through the
till and exposed the bedrock.
The mapping of the surficial geology of the proposed project
area was done utilizing black and white aerial photography (scale =
1:33,600). Fourteen surficial geological units were defined in the
1100 square mile area studies. During the design and construction
phases of the proposed project, additional information which will
be developed on the extent and nature of the surficial deposits would
be integrated with the existing data.
2.03.4

Economic Geology

Mineral resources currently being worked in the proposed project area are limited to sands and gravel. During 1973, the value of
sand and gravel from Aroostook County was $848,000.4 A survey of
road materials made in 1934 indicated that most sand and gravels in
the Allagash and St. Francis Plantations generally were weak as determined by wear tests.5 This weakness was attributed to the predominant
4

Minerals Yearbook, Vol. II, 1974, Area Reports, Domestic Bureau of
Mines, U. S. Department of the Interior

5

A Survey of Road Materials and Glacial Geology of Maine. H. W.
Leavitt and E. H. Perkins, Maine Technology Experiment Station
Bulletin No. 30, 1975.
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rock types which are shale and sandstone. Most of the existing pits
are operated sporadically as the demands require. There are no major
commercial pits within the proposed reservoir areas. A clay producing
well located on residential property in the Village of Dickey provides material for the operation of a seasonal pottery shop. The well
is presently inactive as the removal of the clay was causing settlement in the property.
The area has had limited mapping, even though a number of mineral occurrences have been theorized. Stream sediment analyses were
conducted on 263 samples of fine-grained sediment. The samples
were collected from active channels of streams during the geologic
reconnaissance conducted by the U.S„G.S. in 1963J Anomalous values
of heavy metals and copper were reported as raw data in the report.
The report cautions that apparent heavy metal anomalies should be
interpreted with full recognition that they may not be related to
mineral deposits but represent natural enrichment of metal from
unmineralized source rocks.
A magnetometer survey of the area was conducted in 1976 using
an airborne instrument with a resolution of one gamma (Appendix A). The
survey did not produce any anomalies of the type usually associated
with abnormally high magnetic mineralization. In general, the reservoir showed a featureless magnetic condition. Correspondence with
the Government of Quebec and the Bureau of Mines Liaison Office in
Maine indicated that there were no known sources of mineral deposits
within the proposed project area (Appendix A).
2.04

Seismology

The historic record which dates from 1638 includes over 100
earthquakes in northern New England and adjacent Canada (Fig. 2.04-1).
Several of these are considered to be major events. The "Seismic Risk
Map of the United States" places this area of northern Maine into Zones
2 and 3. This relates to zones of moderate to major damage with comparable intensity scales (Modified Mercalli-MM) of VII and VIII
(Fig. 2.04-2).
The history of earthquake activity was derived from records
for northern New England and Canada. These records are tabulated
in Appendix A. In the proposed project area, there have been no
recordings of major earthquake epicenters for a radius of 20 miles
of the damsite. Within a radius of 20 to 40 miles, there are four
recorded events which had a MM intensity of II to IV.
The most important concentration of earthquake activity occurs
as a discontinuous trend along the St. Lawrence River. The highest
concentration is immediately west of Rivier du Loup where an intensity (MM) of X has occurred. In addition, this zone has recorded
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three intensity IX and three intensity VIII tremors with a total
of nearly 100 events.
Earthquakes in the St. Lawrence Valley can be related to geological structures in only a general way. Epicentral locations are
inexact and fault movements that accompanied historic earthquakes
have not been recognized at the surface. This may be due to deep
alluvium in the valley.
Five major faults have been mapped in the project area. Ground
traverses were made across these faults for evidences of movement.
These surveys were negative and no evidence suggesting movement was
seen. The largest inferred fault in the vicinity of the project
structures is the Hunnewell Lineament or fault. The criterion for
recognition was the lineament as seen in aerial photographs and topographic expressions. The locations of the fault within the older
rock types beneath deep surficial sediments has contributed to the
absence of ground evidence of the fault.
The most direct way of categorizing the historic seismicity in
the region is to define zones to represent areas susceptible to
specific levels of earthquake events. Utilizing this approach,
three zones are defined as shown in Figure 2.04-3. These zones
are not to be confused with those shown on the seismic risk map (Fig.
2.04-2). Zone "C" is the lowest level of historic event with an
intensity (MM) of IV or less. Development of a maximum credible intensity at the dam sites was made utilizing the potential length of the
fault rupture along the St. Lawrence Valley and the maximum historic
event attenuated over the distance to the proposed project structures.
The motion at the dam sites after attenuation is predicted to have
a peak acceleration of 0.35 g., a peak velocity of 65 cm/sec (25.6
in/sec), and a peak displacement of 22 cm (8.6 in.) with a duration
of 18 seconds.
A three component 2Hz seismometer was installed in the Town
of Allagash near the proposed dam site. This station is called
"Allagash Station" and is part of the Northeast Seismic Network.
This network is continually monitored at the Weston Observatory of
Boston College, Weston, Massachusetts. A seismic array of six stations surrounding the proposed reservoir has been initiated with
the first three stations being installed in the fall of 1976.
The three remaining stations will be installed in 1977. These stations will also be monitored at the Weston Observatory. Data provided by these stations will be utilized to update the design criteria and would serve as monitors during construction and operation
of the reservoir.
A detailed report on the tectonism, faulting, present activity
of any faults, effects of glacial loading and unloading and significance of the seismic history in the region is in Appendix A.
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2.05

Ground Water

The occurrence and quality of ground water is unmeasured in
the area of the proposed project. Except for populated areas in
the town of Allagash and downstream, the vast upstream reaches are
uninhabited. Because of the sparce settlement of the proposed
reservoir site, there are no published reports on the ground water.
There are reports on ground water in the adjacent areas to the east
and a limited amount of information is available from selected geological reports (Appendix A).®' ^
The affected area is glaciated terrain. Drainage is by the
St. John, Big Black and Little Black Rivers and their tributaries.
Topography is controlled although various unconsolidated deposits
cover the rock. Aquifers, which are not defined in the area, are
in permeable zones in rock and in the unconsolidated surface materials.
Recharge is mainly from precipitation and flow into permeable zones
in contact with bodies of water. Rivers, ponds and swamps are fed
by streams and springs.
The occurrence of ground water is assumed and considered present based on principles derived from analogous physical settings
and material types.
Unconsolidated deposits of the area are primarily a glacial
till, which is widespread, and outwash and flood plain deposits.
Till deposits often lie directly on bedrock and are most commonly
a few feet to several tens of feet thick. These deposits generally
transmit water very slowly and are usually adequate only for domestic
demands. Outwash sands and gravels deposited by glacial streams
form terraces, plains and mounds within the valleys. These outwash
deposits transmit water most quickly and can yield large quantities
of water. Glacial lake deposits of silt and clay are expected to
occur among the till and outwash in the valleys. Their occurrence
is unidentified.
Water bearing zones in rock will vary in location and depth
with local features such as frequency and orientation of joints
and fractures, weathered zones, faults, and rock type. The water
table in this type of aquifer is generally shallow but in some cases
may be as much as several hundred feet below the rock surface.
The majority of the reservoir will be underlain by members of
the Seboomook Formation^. These are mostly an interbedded gray slatesandstone unit and a graywacke-slate unit. Bedding and structure are
oriented about a northeast bearing and are inclined at steep and
vertical angles. These rock types generally yield water slowly
although large amounts of water may be stored in them as a whole.
Openings in the rock diminish with depth, reducing the contained
quantity of water.
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Seismic zones in the general area of the project

Demand and utilization of ground water in the proposed project
area is low due to the sparse population. Most usage is for domestic
purposes and is from shallow dug wells or springs. Drilled wells
are rare and are not documented in the literature.
2.06

Hydrology

The average annual runoff from the upper 2,725 square mile St.
John River Basin is 23 inches. This is approximately 65 percent of
the annual precipitation. The average flow at the proposed Dickey
Dam site is 4,600 cubic feet per second (cfs), which is equivalent
to an average annual runoff volume of about 3.4 million acre-feet.
Similarly, at the Lincoln School Dam site (drainage area of 4,086
square miles), the average flow is 6,600 cfs which is equivalent to
an average annual runoff volume of 4.8 million acre-feet.6
Notwithstanding uniform distribution of the annual precipitation, there is considerable seasonal variation in runoff. This is
due to the accumulation and melting of the snowpack during the winter
and spring. As a result of this, about two-thirds of the annual
runoff occurs during the months of April, May and June.
2.06.1

Present Flow Regime

Average monthly flows at the proposed Dickey Dam site vary
from a low of 960 cfs in February to a high of 17,000 cfs in May.
Extremes in flow at the proposed site have varied from 129 cfs to
87,000 cfs. These extremes in flow represent a range in river stage
along the St. John of from near zero to about 25 feet, with a corresponding range in average velocities from near zero to approximately
10 feet per second.
2.06.2

Flood History

Historically, floods have occurred only during periods of
spring snowmelt. The greatest floods, both in terms of peak and
volume, have resulted from snowmelt alone or in conjunction with
rain but rarely from rain alone. A large flood occurred in May
1961 which resulted almost entirely from snowmelt. This occurred
when air temperatures climbed to the 70 1 s (°F) for five consecutive
days. The four greatest floods at Dickey peaked on 1 May 1974
(87,200 cfs), 10 May 1969 (75,400 cfs), 29 April 1973 (72,000 cfs)
and 15 May 1961 (71,700 cfs).

® "Water Resources for Maine.", U. S. Department of the Interior,
Geological Survey (annual publication)

A flood condition was experienced in August 1976 which was
caused by three to four inches of rain associated with tropical
storm Belle. In this instance, the St. John peaked on 11 August
1976 and had a flow of 62,500 cfs at Dickey, Maine. It should be
noted that this discharge is approximately twice that of the previously recorded non-snowmelt flood of September, 1954.
A detailed flood damage survey was conducted at Fort Kent,
Maine in 1973 and another in 1975 along the St. John River from St.
Francis to Hamlin, Maine. These surveys consisted of field examinations and personal interviews with local officials and property owners
to determine the extent of recurring damages that would be experienced under various river stages. The results indicated that, with
the exception of Fort Kent, the recurring losses are not in centralized areas but are dispersed along the 75 mile stretch of river bank
between St. Francis and Hamlin. Since the Fort Kent Local Flood
Protection Project is presently under construction, it is assumed
that no more damages will occur at the commercial district unless
the 100-year flood stage is exceeded.
The flood study area consisted of the land along the United
States side of the St. John River between Allagash and Hamlin that is
subject to urban flooding, crop damage and streambank erosion. There
are no major urban centers within this area. The largest towns
in the flood plain are Madawaska, Ft. Kent and Van Buren. All three
have populations exceeding 4,000 and have some commercial and industrial developments. The next most populated towns are Frenchville,
St. Francis, and Grand Isle of which Frenchville has some commercial
activity. Finally, Hamlin and St. John are plantations with populations of approximately 350 - 400.
Flood damages are classified into two types, those losses due
to overland flooding and those resulting from streambank erosion.
The overland flooding losses consist of urban and crop damages.
Urban losses consist of damages to residential, commercial and industrial properties and damages to a few agricultural storage houses.
Crop losses reflect reduced potato yeilds due to flooding. The
streambank erosion is caused by high velocity waterflows accompanied
by ice scour in the spring.
2.07

Water Quality

Water quality sampling in the project area was conducted by
the Corps of Engineers with assistance from the U. S. Environmental
Protection Agency (EPA), the U. S. Geological Survey (USGS), the
U. S. Army at Fort Devens, Massachusetts, the Maine Department of
Environmental Protection (DEP), the Maine National Guard and the
Province of Quebec, Ministry of Natural Resources. The remote location of the area and lack of ground access routes necessitated the
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use of helicopters to reach sampling sites. A total of 23 stations
were sampled in 1975 on an aperiodic basis from May through November.
Analyses were performed by the EPA Region I Laboratory in Massachusetts
and the DEP Laboratory in Presque Isle, Maine. A field laboratory,
staffed by EPA scientists, was established in 1976 near the project
area at Allagash, Maine. Due to the convenience afforded by the
onsite laboratory, the sampling program was expanded to a total of
35 stations and the sampling frequency was increased over that of
1975. During 1976, data was collected aperiodically from April
through August.
Data for 22 physical, chemical and biological parameters
were collected. The parameters were chosen to provide an understanding
of background water quality conditions, to aid in identifying possible problem areas and to provide information needed to assess
future water quality conditions in Dickey and Lincoln School Lakes.
All data were entered into the EPA STORET system from which all
statistical information was obtained. Flow-weighted average data
were developed for the three sampling stations that had a corresponding
discharge record.
A thorough description of water quality conditions in the St.
John River basin above the project site is provided in Design Memorandum No. 5, Water Quality. Summary statements of present quality
conditions follow.
2.07.1

Water Temperature

Water temperatures in the project area are influenced by meteorologic, hydrologic and streambank shading conditions. Analysis of
the data and field observations indicate that water temperatures
vary directly with air temperature and inversely with streamflow
and degree of shading. Three curves representing the range in natural
water temperature and the variation of mean temperature for the
St. John River below the Lincoln School Dam site are shown on
Fig. 2.07-1. Temperatures exhibit seasonal variations with highest
values generally occurring in mid-July through mid-August. From late
autumn through mid-spring, water temperatures are at or near freezing.
No unusual variations in water temperature were observed, therefore,
ambient water temperature conditions for streams in the watershed are
entirely a function of natural phenomena.
2.07.2

Dissolved Oxygen

Dissolved oxygen is an essential element for all plant and
animal life in the aquatic environment. Substantial concentrations
are required for the survival of many organisms, and a lack of dissolved oxygen can produce great changes in the biota. The amount of
dissolved oxygen present in a water sample may be expressed as a
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percentage of the saturation concentration for the temperature of
the sample. The solubility of oxygen is inversely proportional to
temperature. Mean values for dissolved oxygen c'oncentrations (ranging
from 8.1 to 11.9 mg/1) and percent of saturation levels (ranging from
74.0 to 107.6 percent) are high throughout the watershed. These
values are within stream water quality standards established by the
state of Maine. Moderate, short-term depressions of dissolved oxygen
concentrations were observed at several tributary stations. These
depressions generally corresponded to the occurrence of a rainfall
event a few days prior to sampling, indicating that a temporary
increase in the amount of oxygen-demanding substances in the runoff may
have occurred.
2.07.3

Chemical Oxygen Demand

The chemical oxygen demand (COD) test measures the quantity
of oxygen required to oxidize the organic matter in a water sample
under specific conditions of oxidizing agent, temperature and time.
The results of this test have no definable relationship to the biochemical oxygen demand (BOD) of a water sample because the test does
not differentiate between unstable and stable organic matter. The
low level COD test was used since natural waters with low chloride
content were being analyzed. Low level COD is applicable for waters
having a COD in the range of 5 to 50 mg/1. The data collected in
the watershed generally fell within this range. Levels greater than
50 mg/1, which coincided with rainfall-runoff events, were experienced
in 1976. This leads to the observation that COD levels in the
watershed vary directly with streamflow. The major portion of the
chemical demand is believed to be due to organic materials of vegetative origin. This assumption is strengthened by the fact that the
highest levels were found on streams draining developed lands in
Canada and disturbed forested areas in Maine.
2.07.4

Turbidity and Apparent Color

Levels of turbidity in the watershed were found to correlate
directly with runoff. Significant increases over the normally low
background levels were observed during the flood of August 1976,
when, for example, turbidity levels in the Allagash River rose from
a pre-flood value of 1.4 JTU to 29.0 JTU at the time of the flood
peak. The flow-weighted average turbidity values for the St. John
River at Dickey (7.7 JTU) and the Allagash River (7.8 JTU) are higher
than the arithmetic averages for those stations (6.5 and 6.3 JTU,
respectively). This indicates that higher turbidity levels occurred
with higher flows. Mean turbidity levels throughout the watershed
ranged from 0.8 to 15.1 JTU, but only 9 of the 28 stations had mean
values above 2.0 JTU. The Big Black River, the Little Black River
and the Allagash River have been identified as the tributaries with
the most significant levels of turbidity. In the Big Black River,
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the turbidity originates primarily in the developed Canadian portion
of the watershed; the source in the latter two streams is the American
portions of the watersheds disturbed by logging operations. Turbidity
is caused by the existence of colloidal and suspended matter in water,
the effects of which are interference with the penetration of light
and clouding of the clarity.
Apparent color is a measure of the color of water including
the effect of suspended matter. As with turbidity, this parameter
varied directly with flowrate throughout the watershed. Increases
of 100 percent to 200 percent over background levels occurred during
the 1976 summer flood. High levels of apparent color are more widespread throughout the watershed than high levels of turbidity. This
indicates that background levels of true (dissolved) color may be
high. Mean values of apparent color ranged from 30 to 123 PlatinumCobalt (Pt-Co) units. Eight of 34 stations had mean values less than
50 and 13 stations had means greater than 100.
2.07.5

Nutrients

Nutrients including ionic forms of the elements nitrogen and
phosphorus represent essential matter for the growth of plant and
animal life. Data for the following parameters were collected in
the project area: ammonia nitrogen; nitrite plus nitrate nitrogen; and
total phosphorus. Ammonia concentrations throughout the watershed are
at levels that are characteristic of unpolluted streams (less than
0.2 mg/1). Background levels of nitrite plus nitrate nitrogen and
total phosphorus are low. Mean concentrations of nitrite plus nitrate
nitrogen ranged from 0.02 to 0.30 mg/1, but only 4 of the 34 stations
had mean levels above 0.10 mg/1. Average total phosphorus concentrations ranged from 0.01 to 0.05 mg/1, with nine of the 34 stations
above 0.02 mg/1. These two parameters were observed to increase in
concentration directly with streamflow. The highest nutrient levels
are found in the Big Black River and the Little Black River; the probable source for the first is agricultural activity and, for the
second, logging activity.
2.07.6

Metals

Calcium, copper, iron, lead, manganese, zinc and mercury were
monitored in the watershed. All of the metals, except mercury, are
commonly found in trace amounts in surface waters as a result of
mineral leaching. Calcium is the only one that commonly appears in
natural concentrations above 1 mg/1. Natural levels of zinc and
copper are usually below lOO^g/1 and iron, lead and manganese may
be found in concentrations of several hundred micrograms per liter.
The presence of mercury in water is usually associated with industrial
pollutant discharges, but it can occur naturally.
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Concentrations of calcium, copper, lead and manganese observed
in the watershed are within naturally occurring ranges. Calcium
exhibited the highest concentrations with mean station values ranging
from 5.5 to 16.3 mg/1. Zinc was found in isolated occurrences in
concentrations of several hundred micrograms per Titer, and, likewise, iron appeared in concentrations over 1 mg/1. Since there are
not any known sources of industrial discharge in either Maine or Canada
that could contribute to these metal concentrations, and since background levels are low, it is assumed that the high iron and zinc levels
are influenced solely by natural events.
Total mercury concentrations observed in the watershed were
fairly high. Background levels in 1975 generally were higher than
in 1976, as were the maximum observations at most stations. The
highest values in 1976 occurred during the spring runoff, while in
1975, high values occurred throughout the sampling period. Nineteen
of 23 stations in 1975 and 26 of 35 stations in 1976 exhibited concentrations in excess of l/<g/l. Flow-weighted average concentrations
for 1975 and 1976 at Ninemile Bridge on the St. John River were
2.5yfg/l and 0.5/««g/l, respectively; for the St. John River at Dickey,
11.9 and 0.6/*g/l; and for the Allagash River near the confluence with
the St. John River, 4.0 and 0.6/-g/l.
The mercury concentrations varied greatly throughout the
study period. The only relationship with hydrologic conditions
appears to involve lower concentrations in 1976 as a consequence of
higher flows. Mercury was present in air samples collected over the
project area in September, November and December of 1975 in concentrations ranging from 3.0 to 43.0 nanograms per cubic meter. Atmospheric
fallout and washout may contribute to surface water concentrations.
However, the high values monitored suggest that the primary source
is of a geologic nature, especially since there are no known industrial
discharges in the watershed. Several other factors tend to corroborate
this assumption: firstly, mercury of geologic origin would be in
the elemental state which is volatile under normal atmospheric conditions and consequently would be present in the atmosphere; secondly,
the widespread occurrence of mercury throughout the watershed suggests
a common origin such as watershed geology; thirdly, mercury was
found to be present in sediments taken from the St. John River basin
and analyzed by the U. S. Geological Survey.
Selenium was found in samples of trout fish taken from the
watershed in September 1976. Water samples were collected in November
1976 and analyzed for the presence of selenium by the EPA. However,
detectable levels of the metal were not found to exist. Further
analyses are planned during late summer of 1977 to aid in determining
if selenium is present in the surface waters of the watershed.
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2.07.7

Total and Fecal Coliform Bacteria

Analyses for total coliform bacteria in 1975 disclosed the
presence of that organism in amounts exceeding the State of Maine
water quality standards at 11 stations. Mean values ranged from
1,115 to 5,700 colonies per 100 ml. Fecal coliform data for all
stations conformed to the standards with the mean values ranging from
3 to 70 colonies per 100 ml. In 1976, only two stations, both on
minor tributaries, exhibited mean total coliform levels (133 and
184 colonies per 100 ml) exceeding state standards. In addition, two
primary stations had mean fecal coliform levels (64 and 257 colonies
per 100 ml) exceeding the state standards for their respective stream
classifications. A large difference exists between the total "coliform counts in 1975 and those in 1976, the latter being significantly
lower in value. This can be attributed to three possible factors:
(1) higher flows in 1976 causing greater^dilution; (2) shorter transport time in 1976 from sample location to laboratory; and (3) laboratory procedure.
Two sources of coliform bacteria have been considered. The
first is the vegetation and wildlife of the watershed. The American
portion of the watershed is undeveloped and heavily forested and supports a population of fur-bearing animals such as deer, moose and
beaver. Human recreational usage of the watershed in the summer may
also contribute to the bacteria. The second possible source is human
contamination from the developed areas of the Canadian portion of the
watershed. The effects of this source were particularly evident in
the data collected at the sampling stations on the Shields Branch of
the Big Black River. The bulk of the bacterial content during the
sampling period is assumed to be from the first source.
2.07.8

Conductivity, pH, and Alkalinity

Conductivity is a measure of the ability of water to conduct
electricity. It can also be directly related to the dissolved solids
content of the water. Water draining lands rich in soluble alkalis
or receiving municipal or industrial discharges high in dissolved
solids may have conductivity values of several hundred to several
thousand micromhos per centimeter. Natural waters outside of these
conditions have lower levels. Mean conductivity levels measured
throughout the watershed ranged from 40 to 100 micromhos per centimeter
and lie within the range of natural waters.
Alkalinity and pH levels monitored throughout the watershed
were characteristic of natural New England waters. Alkalinity values
were generally less than 40 mg/1 as CaC03. In 1975, pH levels exhibited
an even station distribution between slightly alkaline and slightly
acidic conditions, with mean pH values ranging from 6.78 to 7.35. The
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trend was predominantly towards slightly acidic conditions in 1976,
however, with mean pH values ranging from 6.60 to 7.30. No unusual
levels were observed, and the data at all stations were within the
requirements of the state water quality standards.
2.07.9

Suspended Sediments

Suspended sediment is that part of fluvial sediment which remains in suspension due to flow turbulence or by colloidal suspension.
Fluvial sediments are those which are transported by, suspended by
or deposited by streamflow and generally result from the natural process of erosion. The activities of man can contribute to the erosion
process through agricultural and other land use practices. Industrial
and mining processes also introduce sediments to streams.
The quantity of sediment transported by a stream is a function
of many variables in the watershed, chief among which are: climatic
and hydrologic conditions, soil types, vegetative cover, topography
and land use. As a result of these characteristics the total sediment load in the flow is in constant adjustment with the characteristics and physical features of the stream and drainage area.
New England streams generally carry much lower suspended sediment loads than streams in the western, mid-western and southern
parts of the United States. Sediment data collected by the USGS at
the St. John River in Dickey, Maine, just upstream from the Dickey
Dam site (drainage area = 2,700 square miles), and at the Allagash
River at its confluence with the St. John River (drainage area =
1,250+ square miles) indicate annual yields of 36.5 tons/square mile/
year and 35.4 tons/square mile/year, respectively. These yields
are considerably lower than the representative value of 100 tons/
square mile/year for New England streams of over 10 square miles
drainage area.
Daily sediment discharge rates are directly related to streamflow.
This fact is particularly evident from the data collected during the
August 1976 flood. In that event, sediment loads increased over the
course of one day by factors of 54 and 13 at the St. John River and
the Allagash River stations, respectively.
2.08

Climatology and Air Quality
2.08.1

Climatology

The Dickey-Lincoln School project is in the most northern extremity of the continental United States east of the Mississippi. At
this latitude (approximately 47°N), the climate can best be characterized as cool. The average annual temperature is 4°C (39°F), with
monthly averages varying from a high of 19°C (66°F) in July to a low
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of - n ° C (10°F) in January. Extremes in temperature vary from
approximately 36°C (97°F) to a low of -41°C (-42°F). The average
growing season between killing frosts is 100 days, extending from
the end of May to mid-September.7
The average annual precipitation is 91 cm (36 inches) and is
distributed quite uniformly throughout the year. The highest average
monthly precipitation of 9.6 cm (3.8 inches) occurs in August and
the lowest of 5.6 cm (2.2 inches) occurs in January. Most of the precipitation from November to March occurs as snow and the average
annual snow in the region is about 2.5 meters (100 inches). The
average snowpack reaches a maximum of about 22.9 cm (9 inches) water
equivalent near the end of March. Extreme snowpacks have reached
water equivalents of as high as 45.7 cm (18 inches).
The prevailing wind in the area is from the west at an average
annual velocity of 11 miles per hour. The highest wind at Caribou,
Maine was recorded at 76 miles per hour. This occurred in January
and the direction was from the northwest.8
The mean relative humidity at Caribou is 74 percent.8 Average
annual evaporation and sublimation from lake areas in the region is
estimated to be 19.0 inches (48.3 cm) and 2.4 inches (6.1 cm), respectively, for a total of 21.4 inches (51.4 cm); whereas evapotranspiration from the vegetated land area is approximately 12.5 inches
(32.8 cm). 9 a n d T 0
Further and more comprehensive data on the project area is presented in Section I of Design Memorandum No. 2, "Hydrology and Hydraulic Analyses" dated April 1967 and in Section III of the same Design
Memorandum, dated May 1975.
2.08.2

Air Quality

The quality of the air in the project area is considered to be
of high quality with low atmospheric pollution in the entire north7

"Climatological Data, New England", N0AA, Environmental Data
Service, National Climatic Center, Ashville, NC.

8 "Climatic Atlas of the United States", U. S. Department of Commerce,
Environmental Science Services Administration, Environmental Data
Service, June, 1968.
q

"Evaporation from Ponds and Lakes", Research Paper No. 38, Department of Commerce, Weather Bureau; May, 1955.
Chow, Ven Te, "Handbook of Applied Hydrology", McGraw-Hill, Inc.
1964, Pages 10-30.
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western region of Maine. This area is far removed from the industrial
complexes of Canada and the United States. The prevailing wind
direction is west by north during the colder half of the year and
west by south during the warmer half of the year. This keeps the
region well out of major pollution drift most of the time. The occasional times that the wind is such that the area is in the driftline of the high pollution, it does not last long enough to create
a pollution problem. This condition is aided in the fact that the
southerly drift tends to be highly dispersive. Northern Maine lies
directly across the strongest dispersive wind belt to be found anywhere in the United States. The prevailing westerlies of the middle
latitudes over the North American continent dip the farthest south, and
in the lower atmosphere reach their greatest strength over New England.
This relatively strong prevailing circulation includes amongst its consequences comparatively rapid movement and passage of fronts, air
masses and pressure systems, which renders infrequent and of short
duration, the stagnation of high pressure centers with their extreme
atmospheric stability and pollutant build-ups. This maintains the
turbulent and convective conditions that rapidly disperse surface
pollutants upwards to be further dispersed by the stronger winds
aloft.
2.09

Socio-Economic Profile
2.09.1

Present Conditions

A socio-economic baseline was established for several levels
of interest. Profiling the social conditions was accomplished by
using a questionnaire developed and administered randomly to local
residents. This was supplemented by available secondary data including
U. S. Census material. The communities of Allagash, St. Francis,
St. John and Fort Kent were selected for this examination on the assumption that they would be subject to the greatest sociological impacts
if the dam was built. These four towns comprise the "Immediate
Impact Area" (Fig. 2.09-1).
Infrastructure data was obtained by phoning municipal service
agencies for capacity and adequacy information. Transportation information was provided by Maine Department of Transportation and the
Bangor and Aroostook Railroad. Financial data was drawn from town or
plantation arrival reports. Housing availability knowledge came
from town officials, supplemented by secondary resources. These subject areas were examined in the unorganized townships adjacent to
and within the probable impoundment areas and in the towns and plantations from which it was believed construction would require services
and where workers would most likely obtain housing (i.e., from Allagash
to Madawaska). These communities make up the "Service Impact Area"
(Fig. 2.09-2).
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I M M E D I A T E IMPACT A R E A
Figure 2.09-1

V

SOCIO-ECONOMIC ASSESSMENT
DICKEY-LINCOLN PROJECT

O

2

4

6

8

10

15

20 MILES

MUNICIPAL SERVICE IMPACT AREA
Figure 2.09-2

The economic profile was based on interviews with major manufacturers, farmers, local businessmen, etc. and local union halls,
contractors' employment and other secondary data including regional
reports and census statistics were also used. For this assessment,
all of Aroostook County was evaluated.
2.09.2 Demography
The St. John Valley was originally settled in the 1780's
by people primarily of Acadian background. Canadians also migrated
to the area as did American loyalists. As shown in Table 2.09-1,
the population of the Service Impact Area peaked in 1940 at 19,688
and then declined through 1970. The entire county population peaked
in 1960 at 106,064. Both the Service Impact Area and the county
showed some gain by 1973 due to reduced out-migration and natural
increases. From 1960 to 1970, the St. John Valley sustained a large
decline in the 0-9 age categories and increases in the older age
groups. In contrast, the population of both the state of Maine and
of New England as a whole, grew steadily from 1930 to 1970.
2.09.3

Social and Cultural Characteristics

The four communities in the Immediate Impact Area (IIA) are
mainly of two heritages. People residing in Fort Kent, St. John and
St. Francis are primarily of French-speaking Canadian and Acadian
backgrounds; 78-94% of the families speak French. Those in Allagash
are mostly of Scotch-Irish heritage. The use of French in the schools
has been a constant source of controversy.
The social survey indicated that 85% of the respondents in
the Immediate Impact Area classified their dominant religious preference as Catholic. Beyond the church's spiritual influence, its
social force is evidenced by membership in church-related groups.
In Allagash, the Protestant, rather than the Catholic church is of
major importance in community life.
About 11% of the households surveyed were homes of single individuals rather than families and only 10% indicated an extended family
pattern. The households which had children averaged 3.2 per family,
but not all of them were in residence. In many families, members
have tended to outmigrate throughout New England. This situation was
of concern to those families involved. The interviews showed the
longer the respondents had lived in their present community, the more
positive was their feeling concerning their homes.
Most of the interview respondents had a maximum of twelve years
of formal education. In keeping with the national trend, a higher
proportion of the young adults (20-29) have extended their formal
schooling into some years of college. The age groups with the next
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TABLE 2.09-1
Population Change In The Service Impact Area, 1870 to 1973
1870

1900

1940

1950

1960

1970

1973

Allagash

—

190

644

680

557

456

486

St. Francis

253

568

1,489

1,384

1,058

801

830

St. John

127

371

628

569

407

359

369

Fort Kent

1,034

2,528

5,363

5,343

4,765

4,570

4,702

Frenchville

1,851

1,316

1,566

1,528

1,421

1,375

1,252

83

419

633

444

288

300

286

—

1,396

1,874

1,512

1,127

868

890

1,041

1,698

4,477

4,900

5,506

5,585

5,897

Wallagrass

297

784

1,123

1,035

818

607

615

Eagle Lake

143

406

1,891

1,516

1,138

908

912

4,829
Total
Aroostook County 29,609

9,676

19,688

18,911

17,085

15,829

16,239

60,744

94,436

96,039

106,064

94,078

96,169

New Canada
St. Agatha
Madawaska

Source:

Aroostook County Statistics. Cooperative Extension Service. University of Maine ARE 229
Department of Treasury, General Revenue Sharing Data Element Listing for July 1, 1973.

highest proportion of people with education beyond high school are
in the 40-49 and 60 and over categories.
Most of the men in primary families worked for wages. The
principal jobs were woods work, machine operation, and skilled crafts.
Twenty-seven percent of the wives worked for wages; their source of
employment being service work, clerical and sales jobs and the professional-technical categories, especially teaching.
The most popular forms of community involvement on a formal
level are based on schools, churches, and veteran status. People
were not politically active although 58% of the respondents had
attended at least one town meeting within the previous five years.
On an informal level, the most popular interactions were meals or
social gatherings, discussing issues, church socials, evening entertainment and helping with repair work. The only really popular
commercial recreational outlets are local "drinking and gathering
spots." The most popular sports are fishing and hunting. High school
athletics are well attended and a source of entertainment.
2.09.4

Present Perceptions About the Proposed Facility

Current attitudes toward the proposed dam are vacillating.
The floods in 1973 and 1974 led many people to support the project
but many resist change and fear a worsening in their way of life
might occur. Potential benefits are seen to include more jobs,
economic improvement, cheaper electricity and flood control. Possible
negative effects include over-populating the area, general worsening
of conditions and different kinds of people moving in. Seventy-six
percent of the respondents felt that having an opportunity to share
their opinions and needs concerning the proposed project was at
least somewhat important. Most felt neither they nor their family
members would seek jobs in connection with the dam.
2.09.5v Infrastructure
There are three types of local government in Aroostook County;
the town or city, the unorganized territory, and the plantation.
Towns (there are seven in the Service Impact Area) are governed through
a combination of either boards of selectmen or town councils and
town meetings. Unorganized territories (32 in Service Impact Area)
have no powers under law. They are served in different ways, under
different jurisdictions and the state acts as the regulatory body and
taxing agent. Plantations (there are three in the Service Impact
Area) are similar to towns but tend to have fewer elected officials
and a narrower scope of prerogatives.
The municipal services are portrayed as follows, with minimal
quantitative support, or orientation to standards:
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Water - Four of the ten communities have public water systems
which can accommodate some growth. The other communities have private
wells. It has been suggested by the Maine Water Resources Council
that Frenchville provide a complete public water system.
Sewer - Four communities within the Service Impact Area have
municipal sewage. Two of these systems need to be extended. The
others have septic tanks.
Solid Waste - St. Francis and St. John have sanitary landfill
and Frenchville is presently initiating a new area. The remaining
communities have open burning dumps, three of which do not meet state
requirements.
Public Safety - While only three communities have full time
police departments, only St, Francis felt its police protection was
not adequate. All of the towns feel they have adequate fire fighting
ability although two do not have their own public water supply.
Public Works - All ten communities feel their public works
arrangements are adequate.
Social Service - Except for church-related programs, all social
services are provided on a county-wide basis through the Maine Department of Human Services, Aroostook Mental Health Clinic, the University
Extension Service, Holy Innocents Homemakers, Aroostook County Action
Program and HEW.
Medical Service - Several of the communities have public health
nurses and most of them have either their own or a contracted ambulance
service. Fort Kent is the only community in the Service Impact Area
with a doctor or a hospital.
Recreation - Seven of the communities have indoor recreational
facilities and the other three have access to some. Five have outdoor
facilities and only three have any restaurant or theaters.
Education - Madawaska has an independent school system. The
other communities belong to one of three school administration
districts. Two communities need more classroom space.
2.09.6

Housing

The majority of those residents interviewed (84%) by the social
survey team owned their own homes and were content with them. There
is a perceived shortage of homes in half the communities (Ft. Kent,
Eagle Lake, Allagash, St. Francis and Wallagrass). The remaining
communities, with the exception of Madawaska, indicated that their
housing was just adequate to meet the needs of the current population.
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Madawaska town officials believe it could absorb a population increase
of 10%. There is a lack of rental units in all communities. Table
2.09-2 shows the housing stock as of April 1, 1970. There are also
a few seasonal units in St. Agatha, Wallagrass, and Madawaska.
Based on estimates of local town officials, there were 35-45 available housing units in the Immediate Impact Area in 1976 plus another
35-45 in the remaining portion of the Service Impact Area.
2.09.7

Labor and Employment

Table 2.09-3 shows employment by industry group in Aroostook
County in 1960 and 1970. During that time period, the portion of the
labor market represented by agriculture, forestry and fisheries
declined while manufacturing and professional services increased.
Trade remained the highest sector. In terms of occupation, the
largest increases occurred in the skills involving craftsmen, foremen
and machine operators (Table 2.09-4). In 1974, there were 5,388
people employed in the basic manufacturing industries. Seventy-three
percent of all basic jobs in the county are affected by the change in
seasons.
Nearly 80% of the manufacturing sector is represented by lumber
and wood, food and paper. There are a large number of self-employed
managers in the lumber and wood industry and there are many experienced
foremen. The food industry engages large numbers of skilled foremen
and the paper industry employs many skilled craftsmen. The trade
group employs many sales workers and agriculture, forestry and fisheries account for the farm workers and many of the unskilled laborers.
The female labor force in Aroostook County increased by 27%
between 1960 and 1970, while that of the males decreased by 19%.
In 1970, female employment comprised 35% of the county labor force.
During the 1970's, the annual unemployment rate remained at close to
10%, going to 16% in some parts of the county in 1975. In March
1977, the county labor force totaled 35,080 of whom 12.6% were unemployed.
Table 2.09-5 identifies the industry of separation. In spite of
unemployment rates, there are unmet manpower needs in the potato and
forestry industries during harvest.
Approximately 7% of all workers in the area are covered by
union contract. For many years Canadians have found employment in
the agricultural and manufacturing sector in Aroostook County.
2.09.8

The Local Economy

The economy of Aroostook County is similar to that of a developing
area where the emphasis of activity is upon extracting resources
from the land and subsequent export of these resources. The major
sectors that grow or harvest the resources are agriculture and
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TABLE 2.09-2
1970* Housing Supply
Total
Housing Units
Allagash

Owned

Rented

For
Rent

For
Sal

162

88

19

0

4

1,176

838

275

31

8

St. Francis

256

186

21

4

7

St. John

103

75

13

0

4

Eagle Lake

42.0

198

30

14

8

Frenchville

330

248

61

2

0

New Canada

73

46

14

0

1

St. Agatha

240

149

38

0

4

Wallagrass

201

138

19

2

8

1,642

1,028

384

19

2

Fort Kent

Madawaska

*As of April 1, 1970
Source:

1970 U. S. Census as made available by the Maine State
Planning Office.
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TABLE 2.09-6
Aroostook County - Percentage of Employment in Industry Groups
Industry Group

1960

1970

Agriculture, Forestry & Fisheries

18.3%

11.8%

Construction

5.2%

5.2%

Manufacturing

14.7%

21.6%

7.1%

6.7%

Trade

23.0%

22.1%

Personal & Business Services

10.9%

8.8%

Professional Services

10.6%

16.9%

Public Administration

7.9%

6.4%

Other & Not Reported

2.3%

.5%

100.0%

100.0%

Transportation & Utilities

TOTAL

Source:

Aroostook County Statistics; Cooperative Extension Service,
University of Maine, Orono, Maine.

Note:

This distribution does not uniformly correspond to U. S.
Department of Commerce figures because of the addition of
agriculture and public administration.
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TABLE 2.09-6
Aroostook County - Civilian Occupations of Those Employed

Occupations

1960
Total

Male:
Professional & Technical
Farmers & Farm Workers
Managers, Officers, Proprietors
Clerical Workers
Sales Workers
Craftsmen, Foremen, etc.
Operators, Machine or Machinery^
Service Workers
Laborers & Others

1,112
1,930
2,355
890
973
3,113
3,649
648
5,130

TOTAL
Female:
Professional & Technical
Managers, Officers, Proprietors
Clerical Workers
Sales Workers
Operators, Machine or Machinery'
Private Household Workers
Other Service Workers
Other
TOTAL

%
5.6
9.8
11.9
4.5
4.9
15.7
18.4
3.3
25.9

1970
Total
1,434
1,263
2,193
882
821
3,484
3,958
1,059
3,237
18,331

%
7.8
6.9
12.0
4.8
4.5
19.0
21.6
5.8
17.6

19,800

100.0%

100.0%

1,417
306
1,794
775
930
883
1,356
541

17.7
3.9
22.4
9.7
11.6
11.0
16.9
6.8

1,699
336
2,427
641
1,589
510
2,170
451

17.3
3.4
24.7
6.5
16.2
5.2
22.1
4.6

8,002

100.0%

9,823

100.0%

^Includes Transport
Source:

Detailed Characteristics - Maine, 1970 Census of Population,
U. S. Department of Commerce, 1972.
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TABLE 2.09-6
Characteristics of Unemployed - Aroostook County Industry of Separation
Number of Persons
from Sample

Industry of Separation

% of Total

46

2.7

303

17.8

713
(219)
(145)
( 80)
(197)

41.9
(41.0)
(20.0)
(11.0)
(27.6)

Transportation

46

2.7

Wholesale Trade

53

3.0

322

18.9

56

3.3

Agriculture, Forestry, Fishing
Construction
Manufacturing
Food
Lumber and Wood
Rubber and Plastics
Miscellaneous

Retail Trade
Finance, Insurance, Real Estate
Miscellaneous

10
1702

Total Sample Size

.6
100.0%

Unemployment - 4430
Sample Size = 1702 (12.6%)

Source:

Maine Department of Manpower Affairs, Employment Security
Commission, Manpower Research Division - January 1976.
Table prepared by consultant.
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forestry. The parallel is not precise, however, since processing
of some of the resources does take place before export. Also, wholesale-retail trade is an important sector serving the final demands
of the population.
2.09.9

Tax Base

The conmunities within the Service Impact Area depend heavily
upon property tax for operating revenue. Five have no municipal
debt; four have expended less than one-fouth of their maximum debt
limit; and one, Wallagrass, is under one-half of its maximum. The
assessed valuations and tax rates are shown in Table 2.09-6. Based
on the per capita incomes, it appears that the tax burden is relatively
high on residents of the Service Impact Area, particularly in St.
Francis and Wallagrass,,
2.09.10

Agriculture

Potato production is the backbone for agriculture, with the
county output accounting for about 95% of Maine potato production.
Dependence on potatoes makes the "one-crop agricultural sector"
vulnerable to changes in market prices and costs of inputs for growing
and harvesting potatoes.
2.09.11

Forestry

Although it does not employ large numbers of people, forestry
commands a leading role in the economy of Aroostook County. Commercial forest land consumes 86% of the county's total land area and
the raw product (wood) of this sector is used for some industries
within the manufacturing sector accounting for a significant portion
of manufacturing employment.
Using a 10-year average (1965-1975) for annual cut and estimated
productivity, an estimated 600-900 people are engaged in wood harvesting in Aroostook County. Addition of support and land management personnel will bring the total labor force involved in commercial forestry to nearly 1,000 in a typical year.
Aroostook County has 22.2% of Maine's commercial forest land
but 29.2% of its more marketable timber. It also has in total a
higher proportion of acreage with large (5,000 bd-ft+) volumes of
timber than the state average and a higher concentration of some
species. This analogy does not, however, apply uniformly throughout
the county as the volume, quality and species of wood on any particular plot of land varies greatly from one area to another.
Over the past 10 years the total timber cut in Aroostook County,
in general, has been increasing. The county's portion of the total
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TABLE 2.09-6
Municipal Tax Rates And Valuations
For Selected Towns In Aroostook County
1972

Town

Assessed1
Valuation
$(000's)

Assessment
Tax

Allagash

$ 2,350

$

Tax Rate
(mills)

Per Capita
Income

107,791

46

$2,435

1,061

39,551

36

1,951

806

17,737

21

2,435

Fort Kent

16,573

580,062

35

2,455

Wallagrass

1,297

38,151

29

1,715

New Canada

1,115

29,453

26

2,435

Madawaska

85,850

1,845,786

21

2,686

Presque Isle

81,517

2,494,451

30

3,160

Houlton

47,079

1,647,783

34

2,794

St. Francis
St. John

1

Based on full valuation for all towns.

Source:

Biennial Report, Bureau of Taxation, 1971-1972, Augusta, Maine
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State of Maine timber cut (22%) is approximately the same as its
percentage of the forest lands in Maine. Yearly fluctuations are
due to market conditions in the pulp and paper and construction
industries.
Despite the large volume of wood cut every year, Maine and
Aroostook County, in general, have not cut^all that they grow. In
the Dickey-Lincoln project area itself, approximately 50% of total
growth is harvested. This figure is based on the U. S. Forest
Service's growth statistics. These statistics are controversial
within various segments of the industry. Total growth is not all
merchantable. This is because of the class of timber cut and the
markets. Sawlogs are primarily harvested in the Dickey-Lincoln
flowage area. Approximately 90% of this timber cut (sawlogs) is
exported to Canada.
The total annual stumpage value of timber harvested from
Aroostook County is approximately $8-10 million ($7.4 million in
1975 and $11.2 million in 1974). It is estimated that 1973 employment in the lumber and wood products industry accounted for one-third
of all manufacturing jobs in the county and 22% of the total gross
manufacturing product. The product value of paper represents approximately 50% of the total manufactured products and employment represents 20% of all manufacturing jobs.
2.09.12

Industry Sectors

In addition to the major industry sectors of Agriculture and
Forestry, there are firms in other sectors of the economy (such as contract construction, manufacturing, transportation, etc.) that contributed to satisfaction of local needs and/or production in the
major sectors.
The contract construction sector is the smallest employer of
the nonagricultural work force in Aroostook County with 652 employees
in 1973. From 1967-1973, employment remained relatively constant at
approximately 4% of the labor force. This proportion is slightly
less than that at the state and national levels. Average wage, however, is significantly less than state and national levels (nearly
one-half the national). This is probably a result of the low level
of unionization of various trades in this sector.
Four sectors including lumber and wood products, paper and
allied products, food and kindred products, and chemicals and
allied products account for 90% of the total value of manufactured
products in Aroostook County. More people are employed in manufacturing than any other sector and the average wage is the highest.
As shown in Table 2.09-7, the growth in the total value of manufacturing products has been substantial. The area closest to the DickeyLincoln School project, however, obtained a smaller share of this.
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TABLE 2.09-7
Value of Manufactured Product
Aroostook County and Mainei 1964-1974

Year

Aroostook County
Millions of Dollars

1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

Source:

Year
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

114.6
145.3
149.4
163.3
170.1
196.2
185.9
184.5
227.4
257.5
346.7
290.7

Maine
Millions of Dollars
1701.6
1860.7
2066.7
2159.6
2285.4
2406.8
2450.6
2439.1
2645.1
3208.4
3803.8
3694.9

The Economy of Aroostook County, Maine; Life Sciences
and Agricultural Experiment Station, University of Maine
at Orono, Orono, Maine; and Census of Manufacturers,
Maine, 1975, Maine Department of Manpower Affairs.
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Nearly all of the manufactured product of Aroostook County is
exported. There are little or no linkages between the manufacturing
firms in many industries.
In 1975, the total product value in the lumber and wood products sector was $69 million for Aroostook County. Raw material inputs
are generally obtained from the County and the majority of the timber
used is softwood.
Product value in Aroostook's pulp and paper industry was
$154 million in 1974, nearly triple the 1969 value. Nearly all production is exported. Product value in the food sector of manufacuring peaked at roughly $84 million in 1969 and did not exceed that
value until 1974. Most of this product value was derived from potato
processing plants. The dominant establishments within the chemicals
and allied products are fertilizer mixing plants, which arose because
of increased demands for fertilizer from potato farmers. The product
value was $6.7 million in 1975.
The transportation and public utilities sector does not vary
significantly from the state or national level. Total employment as
a proportion of the county work force is small (5.9% in 1973) and
the average wage is less than the national average ($7,616). The
sale of electrical energy in 1975 totaled 430 million kwh, 20-25%
of which was purchased by municipal and cooperative systems.
The wholesale trade sector of Aroostook County employs a relatively small percentage of the total labor force (8.7% in 1973)
while the retail trade industry employs a large proportion of the
nonagricultural work force (24% in 1973). In both types of trade,
most goods are imported into the county and then distributed.
Employment and wages in the financial insurance and real estate
sectors are similar to the state and county. As a depositor of funds,
Aroostook County is growing faster than the state as a whole; however,
from the perspective of deposits per-capita, it falls in the bottom
third of all Maine counties.
The service sector of Aroostook County employed 15.6% (2,689
people) of the work force in 1973 and the average wage is significantly less than that for the Maine and national economies.
Only 6.4% of the employed work force in 1970 held jobs in
public administration. This compares to 17.7% at the national
level and is presumably due to the limited potential government
positions.
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2.09.13

State of Maine Economy
2.09.13.1

Tax Base

Taxation of the forest lands in the unorganized townships of the Service Impact Area is based upon the tree growth tax
law. The revenue is collected and used by the State. Current valuation figures for Aroostook County are $35.50/acre for lands predominantly covered with softwood, $25.30/acre for mixed wood and $10.60/
acre for hardwood. The tax rate for the most current year is approximately 22 mills.
Taxation of the forest lands in the organized townships is also
based upon the growth tax law. Valuation of these lands for assessment purposes is arrived at via the tree growth tax law adjusted
by the town's assessment ratio (ice., town valuation divided by State
valuation).
2.09.13.2

Agriculture

Maine's potato production is in a constant state of
flux. Since 1960 the yield per acre has varied from 210 to 274 cwts
and production from 26.8 million to 38.4 million cwts. Competition
from Washington State and Idaho potatoes indirectly affects prices
received by Maine farmers. Transportation cost is a significant
factor in limiting Maine's market to New England. Tablestock accounts
for 47% of Maine's potato crop sales; processing for 32%; and seed for
21%. The sales value ranged from $37 million to $183 million during
1960-1974.
2.09.13.3

Forestry

Maine has 6.1 million acres of saw timber stands and
5.4 million acres of pole timber stands. The annual timber cut varies
from year to year, but the 1965-1975 ten year average was 2.1 billion
bd-ft. The state, in general, has not cut all that it grows. Most
of the pulpwood cut in Aroostook County is utilized by Maine.
2.09.13.4

Industry

Maine had a higher proportion of construction employees
in 1973 than was the case nationally. The average wage was $7432.
As of November 1976, Maine was continuing its high level of construction activity.
The numbers of people employed by the manufacturing sector in
Maine decreased from 1967 to 1973 but the wages grew to an average of
$7019. The value of the products has risen from $1.7 billion in
1964 to $3.7 billion in 1975. Prices of primary forest products rose
sharply in 1973-74 and then fell nearly as sharply in 1975.
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The transportation and public utilities sector does not play a
significant role in the state economy, employing only 5.3% of the nonagricultural work force in 1973. In that same year, municipal electric
and rural cooperative electric systems generated 16.1 million kwh and
purchased 168.1 million kwh.
The wholesale and retail trade sectors employ a smaller portion
of Maine's labor force than of Aroostook County's, but the average
wage, especially in the wholesale segment, is higher.
The state falls between the Aroostook County and U. S. statistics on the labor force employed in the finance, insurance and
real estate sector.
The services sector employed 18.1% of the state's nonagricultural labor force in 1973 although it only employed 14.3% in 1967.
2.10

Cultural Resources
2.10.1

Archaeological Overview

Archaeological studies have been conducted in the project area
on four different occasions. The first, in 1914 by Warren K. Moorehead,
was part of an expedition that travelled much of Maine in search of
artifacts for the Peabody Andover Museum. Moorehead's trip down
the St. John River was largely uneventful. He found archaeological
remains above, in and below the project area. His descriptions included
very little precise location data. He mentions visiting several sites
and only collecting a few artifacts. Maps on which he plotted his
finds were sought a number of times but were never recovered (Appendix D).
The second research effort was conducted by Wendell Hadlock
under a National Park Service contract in 1967. Hadlock's survey was
attenuated. He was able to survey to some extent the well known
Big Black Site and the Seven Islands region where some prehistoric
artifacts were recovered. Hadlock also researched some 20th century
farms at Castonia. His report included generalized comments on
Maine's Indians and paralleled Moorehead's regarding the low incidence of sites and the general lack of suitable terrain for aboriginal
habitation (Appendix D).
The third research effort was carried out by Dr. David Sanger
in 1973. Dr. Sanger and another researcher spent three weeks in the
northern Maine area doing a general survey. Several new sites were
located and recorded, as well as revisiting the Big Black site. As
a result of this study, the Big Black site was determined eligible
for the National Register of Historic Places and was eventually
nominated and placed on the Register.
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The fourth study was a joint reconnaissance and intensive
survey conducted by Dr. David Sanger on behalf of the Corps of
Engineers (Appendix D). This study inventoried 37 prehistoric sites
within the project area. Sites were found along the main course of
the St. John River and the Big Black River at various suitable camping areas. Some of these sites have considerable potential to yield
important information on the prehistory of the area. Only a few
of these sites can be considered to be intact. These sites are
located mostly on high terraces which have not been eroded by water
or ice. Logging and other man-induced activities have been destructive of sites on the higher elevations while meandering river channels have been the cause for the loss of many sites at lower elevations.
All sites recorded were tested and evaluated for their potential
significance. National Register criteria (36 CFR 800.4, Procedures
for the Protection of Historic and Cultural Properties) were applied
to all sites. Dr. Sanger concluded that eight archaeological sites
and one historic district fit the elibigility criteria and appear
eligible for inclusion to the National Register. These are in addition to the Big Black archaeological site (171-1), which is within
the impoundment area, and is presently included on the National
Register of Historic Places. A list of these sites and a brief description of their archaeological and historical significance is
presented in Tables 2.10-1 and 2.10-2.
2.10.2

Aboriginal Settlement Patterns and Land Use

Indian utilization of the St. John Valley is not documented to
any extent. Older residents of the area recall stories of Indians
travelling through, but no permanent settlements are indicated. It
might be hypothesized that Indians utilized the valley during the early
fur trade period, but of this there is no known record. Because of
the transient nature of Indian occupation, it is difficult to attach
any specific tribal name. It is probably adequate, and accurate to
refer to them as Abnaki, meaning a group of Algonkian speaking peoples
occupying much of the northeast.
The distribution of sites and their physical characteristics
allows some tentative reconstruction of how the project area was
utilized prehistorically. There is one site which can be considered
large by regional standards and this is the Big Black site (171-1).
The size of this site and the kinds of artifacts it has yielded suggests
repetitive occupation over many years. It was the last good camping
area between the Big Black Rapids and -the Priestly Rapids area.
Inhabitants of the Big Black site could ascend the Big Black River
to upstream hunting and fishing grounds during their journey
downstream.
It seems unlikely that the project area could have supported
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TABLE 2.10-1
LIST OF POTENTIAL NATIONAL REGISTER SITES
WITH A BRIEF DESCRIPTION OF THEIR SIGNIFICANCE
SITE
NUMBER

GENERAL LOCATION

APPROXIMATE
SIZE

DEPTH

161-1

on terrace above the
St. John River

6 x 6
meters

less than
25 cm

excellent

total excavation recommended
because of its small size

170-1

on terrace above the
Big Black River

12 x 6
meters

45 cm

excellent

3 cultural horizons to a depth of
45 cm, total excavation recommended
because of small size

170-3

low terrace on the
St. John River

175 x 25
meters

65 cm

front of site eroded
by ice and water

recommended one-third excavation
(approx. 300 sq. meters)

170-10

low terrace on the
St. John River

50 x 5
meters

50 cm

front of site eroded
by ice and water

appear to be 2 components; recommended
one-third excavation
(approx. 80 sq. meters)

171-1

Big Black Site

70 x 40
meters

25 cm

varied due to
disturbance

National Register site; recommended
excavation of approx. 300 sq. meters

171-2

near the Big Black
Site

25x25x25
meters

25 cm

generally very good

recommended a 25 percent sample
(approx. 100 sq. meters)

171-7

small terrace on the
St. John River

6 x 5
meters

15 cm

excellent

total excavation recommended
because of its small size

180-4

Johnson Brook

10 x 3
meters

15 cm

disturbed mostly by
a gravel pit operation

recommended 30 sq. meters be
excavated of undisturbed portion

180-5

on terrace on the
St. John River

60 x 10
meters

15 cm

excellent with
minimal erosion

recommended 300 sq. meters be
excavated

7 Is.
Historic
District

loca'ted on both sides
of the St. John River

6000
meters

more than
65 cm

partially disturbed

specific sites and areas should
be excavated

PHYSICAL
CONDITION

COMMENTS

tABLE 2.10-2
LIST OF POTENTIAL NATIONAL REGISTER
PREHISTORIC SITES WITH ARTIFACTS
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79
60
514

2

21

101

3217

great numbers of prehistoric people at any one time on a year-round
basis. It is also doubtful that the area could have supported many
on an intensive seasonal basis. Agriculture was impossible because
of the extremely short growing season in northern Maine. Therefore,
a hunting and gathering way of life was the rule in the north woods.
Moose and caribou were plentiful during early historic times and
today, the white-tail deer has replaced the caribou. It is
unknown if the white-tail deer was part of the prehistoric environment.
The highly acid soil conditions in the project area destroy bones
and other animal remains and have thus prevented researchers from
establishing their presence.
A major food resource for much of the northeast prehistoric
population was fish. During much of the year, Indians took both indigenous fresh water and anadromous fish. The existence of a natural
barrier located on the St. John River downstream from the study area
at Grand Fall, N. B., Canada prevents large anadromous fish runs
into the project area. This substantially reduced the available fish
resource to the prehistoric inhabitants of the project area. Fish
may have been the single most important source of protein for the
Indians. The lack of large anadromous fish runs and the relatively
low fish standing crop of the project area is postulated to be the
reason for the scarcity of sites and their size. There simply was
not enough food to sustain large numbers of inhabitants for long
periods of time.
One possible use of the St. John River is that of a travel
route. The upper St. John would be an important highway through an
area of dense, impenetrable forest. Through the St. John system,
Indians could move from the St. Lawrence Valley to the populous
lower St. John Valley (below Grand Falls) in one direction and to the
Penobscot and Kennebec Valleys in the other. No documentary evidence
of Indian movement in the project area has been found. However, a
former resident of the Seven Islands area recalls his father speaking
of Indians moving downstream past Seven Islands. He remembers that
the Indians were said to be traveling always downstream and that
there was no mention of their return.
The locations and size of sites in the study area suggest that
many of the sites may have been used by travelers rather than permanent residents of base camps for resource exploitation.
2.10.3

General Cultural Chronology of Northern Maine

The lack of any formal site investigation in or near the project
area prior to Dr. Sanger's 1976 study necessitates drawing upon information gathered from contiguous areas to help set the prehistorical
cultural chronology. Following the deglaciation, at least 11,000
years ago, man was able to spread into Maine and adjacent regions
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from the north. During this Paleo-Indian Period, man lived in an
environment characterized by tundra-like vegetation. The most diagnostic artifact of this early era is a stone tool known as a fluted
point. Several of these fluted points have been found in northern
Maine.
The period following the Paleo-Indian Period is known as the
Archaic Period. This is a long period which began about 10,000
years ago and terminated about 2,000 years ago. The termination of
this period is marked by the advent of ceramics. Artifacts from the
early (10,000 to 7,000 years ago) and middle (8,000 to 5,000 years
ago) are rare in Maine. However, around 5,000 years ago there began
a substantial increase in the evidence for man's presence. Artifacts
of this period have been recovered from northern Maine and adjacent
Canada where they are usually referred to as the Laurentian Tradition Archaic.
A new tool tradition was recognized as beginning approximately
3,500 years ago. In the coastal regions of Maine, this is referred to
as the Susquehanna Tradition. There has been no physical evidence of
this Tradition found in northern Maine. There are indications of a
northern boreal forest adaptive way of life in New Brunswick and Quebec
at this time and it is suspected that artifacts of the Shield Archaic
Period (3,500 years ago) are present in northern Maine.
Ceramic vessels dating to approximately 2,000 years ago mark
the advent of the Ceramic Period. Most sites found in northern Maine
are considered to be of this Period.
2.10.4

Regional Cultural Chronology of the Project Area

It is difficult to fit the few artifacts found to date into a
well developed cultural chronology due to the undeveloped nature of
archaeology in northern Maine. There are a few bifaced artifacts from
northern Maine in private collections which may be from the Paleo-Indian
Period. None of these were recovered from the project area. There is
a possibility that Paleo-Indian Period evidence could be found in
the higher riverine terraces.
The lengthy Archaic Period is poorly represented until about
5,000 years ago in northern Maine and there are no artifacts definitely
attributable to this period in the project area.
The project area appears to have been used most often in the
period from 3,000 years ago to the Historic Period (the time of Indian
contact with white man). The basal and corner notched points illustrated in Figure 2.10-1 date from the advent of the Ceramic Period
to the Historic Period. The stemmed bifaces recovered by Hadlock
(1967) at Seven Islands and by Sanger (1973) at Seminary Brook are

2-39

probably older. Dr. Sanger suggests that the Big Black Site could
produce evidence for older habitation by man, but diagnostic artifacts
have not yet been found. It would not be correct to assume that the
study area has been utilized only on a repetitive basis for the past
2,000 years. The effects of erosion on deposits preclude that
assumption.
The prehistoric emphasis throughout the project is one of exploitation of the rivers and lakes for fishing and transport. Movement in the closed forest is quite difficult, whereas the interconnecting systems of rivers and lakes provide for ready travel routes.
2.10.5

Historical Overview and Land Use of the Study Area

Early French settlers of the seventeen and eighteen hundreds
largely bypassed the St. John River upstream of St. Francis. They
preferred to move up the Madawaska and St. Francis Rivers to Quebec.
Interest in the project area commenced largely after the Civil War
with the need for virgin forests to exploit.
The historical records are not extensive, but they do indicate
that a permanent settlement at Seven Islands was the major community
for the area. In addition to Seven Islands, homesteads such as
Ouellette Farm and Castonia Farm were scattered along the St. John
River. Today, these are all abandoned.
The most significant historic activity is the lumbering and
various supportive activities that took place in what became a final
frontier in the northeast. Seven Islands served as the focus for the
early logging activities and as a supply base for the people working
in the woods.
Woodsmen now commute from towns in Maine and Quebec and their
supplies are obtained from towns throughout the area. Thus lumbering,
while still very much a part of man's utilization of the St. John
Valley, has changed dramatically from the 19th Century.
2.10.6

Seven Islands as a Potential National Register Site

Seven Islands as a potential site consists of seven individually
numbered historic sites located on both banks of the St. John River
(Fig. 2.10-2). The river valley at Seven Islands is unusually broad.
This feature allowed for farms to be developed. The combination of
suitable agricultural land and access to the region made Seven
Islands a natural area to develop. The area is one of considerable
significance to the people of the state of Maine where lumbering is
very much a part of their historical heritage. Seven Islands represents a community whose sole function was to support the lumbering
industry of the upper St. John River Valley. During the 19th Century,
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Figure 2.10-1: Historic Sites in Seven Islands area

it was the major settlement on the main road from Ashland to Canada.
As such, it was the hub from which various companies sent out cutting
crews. It served as the rendezvous for the spring logging drives.
Logging techniques in the 19th and early 20th Centuries were
dependent upon horses and oxen for hauling out the logs. The farms
at Seven Islands grew the hay and oats required to feed the animals and
the vegetables and beef necessary for the crews. Seven Islands represents both a lumbering community and a farming settlement and in
essence it supported a major facet of early northern Maine's economy.
2.10.7

Specific Sites of Seven Islands

The Caron Farm is the only site where there are any remaining
structures. The others have fallen naturally or have been burned by
the U. S. Forest Service as hazards. At each site during the 1976
study, a map was made which located foundations of buildings, root
cellars and wells. A number of test pits were dug at the largest
site to reveal architectural detail and to allow functional identification of the buildings. The mapping and excavations enabled Dr.
Sanger to compile a list of the buildings and their dimensions.
One of the seven sites listed is a cemetery. Dr. Sanger carefully
examined some tabular rocks that may have been headstones, but was
unable to identify any inscriptions or carvings that would confirm them
as headstones. There are some deep holes in the cemetery which suggest
that some graves were opened. A resident of the area reported that
a number of years ago the citizens of the community excavated the
graves and removed the remains. Since that time, man's activities have
further damaged the cemetery.
The other five sites are basically in good physical condition
with a minimum of disturbance. A heavy growth of vegetation has overgrown the sites. This makes the location and identification of the
cellars difficult. The following structure foundations were located:
5 houses; 7 barns; 3 root cellars; 2 wells; 5 out buildings. It is
quite probable that other structures were present and that their presence and locations will require further searches.
2.11

Aquatic Ecosystem
2.11.1

General
2.11.1.1

Rivers and Streams

The upper St. John River basin above the proposed dam
sites covers 4,086 square miles and contains approximately 3,450 miles
of intermittent and continuously flowing streams. There are approximately 1,900 miles of streams above the proposed Dickey Dam and an additional 1,550 stream miles in the watershed between Lincoln School and
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Dickey. The majority of the mileage between Dickey and Lincoln School
is in the Allagash River Watershed.
There are approximately 950 tributary stream miles in the project
study area (Figure 2.11-1). Of these 950 stream miles, 429 miles are
named on topographic maps. Thirty-one percent (139 miles) of the mileage of these named streams were surveyed during 1975 and 1976. The
aquatic habitat of each surveyed stream was evaluated by fisheries
biologists who walked the stream noting width, depth, substrate,
gradient, current, stream cover, fish cover, aquatic plants, fish present and stream configuration. Stream sections were rated for their
suitability as brook trout habitat (See Appendix E).
Considerable beaver activity was observed on most streams within
the project area. The St. John River flood plain had the highest incidence of activity where quaking aspen, big tooth aspen and alder were
most abundant.
Most streams within the study area are characterized as 7 to 33
feet wide, .5 to 3.3 feet deep, of a riffle-pool type configuration and
with good stream and fish cover. Summer water temperatures are generally
less than 68°F and oxygen levels are greater than 7.0 parts per million
(ppm). Most streams contain beaver activity and adult brook trout are
present in most streams. The streams in both proposed reservoir areas
are characterized in Tables 2.11-1, 2.11-2 and in Appendix E.
2.11.1.2

Lakes and Ponds

There are numerous lakes and ponds throughout the
watershed. The more important ones include the Negro Lakes, Depot
Lake, East Lake, Little East Lake and the Falls Ponds (Figure 2.11-1).
Standing water within this region also includes many small ponds
and numerable beaver impoundments.
There are approximately 27 named lakes and ponds within the study
area and 10 were surveyed as part of the studies for the impact statement (Appendix E). In addition, 14 were surveyed by the State of Maine.
Data now exists for a total of 18 lakes and ponds. The combined results
of the lakes surveys are presented in Table 2.11-3. Generally the
lakes surveyed can be categorized as three types: 1) trout lakes in
which a source of cool, well oxygenated water is present throughout
the year (Big and Little Falls Ponds); 2) warm water lakes such as
Depot Lake and Little East Lake, which contain primarily non-trout
species including yellow perch and suckers because no cool, well
oxygenated water is present throughout the year; and 3) winterkill
lakes such as Blue Pond and Ed Jones Pond. The Falls Ponds and Blue
Pond lie below the proposed maximum pool heights.
In general, the following conclusions may be drawn regarding
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Figure 2.10-2:

Selected prehistoric artifacts found in survey.
1. Biface (170-3); 2. Stemmed biface (170-10);
3. Biface (170-1); 4. Biface (171-1); 5. Stemmed
biface (180-5); 6. Stemmed biface (171-11); 7. Biface
(170-3); 8. Biface (171-1); 9. Biface (171-2).

TABLE 2.11-1

TRIBUTARY

STREAM M I L E A G E BELOW M A X I M U M POOL

**

TOTAL
MILEAGE

SUBDRAINAGE
Ninemile Bridge
to Big Black

Big Black

#(miles)

SPAWNING MILEAGE
SURVEYED
EXC. GOOD FAIR POOR

li STREAMS
rTnrB ur
#
MILEAGE+
SURVEYED SURVEYED

22.9

5

3 8
16 6

0
0

36.2

3

6 2
17 2

0
0

%

#(miles)
%

—

#(miles)

6.4

0

Chimenticook &
Pocwock

l# (miles)

14.8

2

10 1
60 2

0
0

Pocwock to
Little Biack

#(miles)

23.4

3

10 9
46 6

0.6
5.5

Little Black

#(miles)
t

49.4

7

15 6
6 0

0
0

Little Black to
Dickey Dam Site

#(miles)

0

0

Dickey Dam Site to
Lincoln School

#(miles)

2.2

3

0 6
27 3

0
0

TOTAL ABOVE
DICKEY DAM

#(miles)

153.1

20

46 6
30 4

0.6
1.3

TOTAL BELOW
DICKEY DAM

#(miles)

2.2

6

0 6
27 3

0
0

%

Big Black

Big Black to
Chimenticook

STREAMS

0
0

0
0

1.7
27.4

1 5
39 5

0
0

0
0

2 3
60 5

0
0

6 2
100 0

0
0

SURVEYED

3 0
29 7

1 0
9 9

6.1
60.4

1 0
9 2

9 3
85 3

0
0

4 9
31 3

6 5
41 6

STREAMS

NURSERY MILEAGE
SURVEYED
EXC
GOOD FAIR POOR

THIS

4.2
27.1

0
0

5 5
54 5

1 6
15 8

0.6
5.5

10 0
92 2

0 3
2 3

0
0

0
0

11 6
74 4

4 0
25 6

0
0

0
0

0 3
42 .0

0 3
58 0

0
0

0.6
1. 3

28 6
61 5

14 4
30 8

3.0
6.5

0
0

0
42 0

0 3
58 0

0
0

3.0
29.7

SECTION

%

%

%

%

0
0

1.5
39.5

2 3
60 5

0
0

%

0
0

3.0
48.4

3 2
51 6

0
0

#(miles)

—

#(miles)
%

#(miles)

-

NO

0
0

11 9
25 2
0
0

0 6
100 0

22 1
47 3
0 6
100 0

0
0

12.03
25.5
0
0

NO. OF STREAMS WITH OBSTRUCTIONS
TO TROUT PASSAGE AT LOW WATER

ADULT
HOLDING MILEAGE
EXC. GOOD FAIR POOR

SUBDRAINAGE
Ninemile Bridge to
Big Black

NO

NO

4 5
72 6

0
0

Big Black to
Chimenticook

%

0. 8
21 0

3 0
79 0

HEIGHT.*

BEAVF R ACTIVITY
EXT. Lin. ABS.
1 5
39 5

0
0

UNOBST.

BEAVER
DAM

BOULDER
CASCADE

GRAVEL
DELTA UNKNOWN

0 8
21 0

1 5
29. 5

4

1

1 5
24 2

4. 7
75.8

2

2

sURVEYED

STREAMS

%

1
Chimenticook &
Pocwock

#(miles)

Pocwock to
Little Black

#(miles)

Little Black

#(miles)

Little Black to
Dickey Dam Site
Dickey Dam Site
to Lincoln School

%

%

0
0

4.0
39.6

6 0
55. 3

%

1. 0
6. 4

#(miles)

—

#(miles)

0
0

%

TOTAL ABOVE
DICKEY DAM

#(miles)

TOTAL BELOW
DICKEY DAM

#(miles)
1

%

-

4 5
44 6

1 6
15 8

4 5
44 6

4. 0 39.6

2

0 6
4.0
36.9 — 5 5

0 3
2 3

5 0
46 1

5 0
46 1

0.9
7.8

2

0 0
34 2

4 5
28 8

5 9
37 7

5.2
33. 5

4

10.3
65.9
NO

0
0

7 0
14 9
n

1 6
15 8

22.8
48.3
0
0

4 3
27 7

T HIS

STREAMS

0 6
100 0
12 0
25 8
0 6
ino 0

0
0
4 8
10 1
0
0

1

2

1

SECTION

0
0
12 6
26 7
0
0

0 6
100 0
17 7
38 0

0
0
16. 3
34.5

0 6
100 0

0
0

2

1

14

2

0

2

3

1

0

0

2

0

*

910 ft msl above Dickey Dam site, 612 ft msl below
**

Total tributary mileage
+

(surveyed and unsurveyed) from maximum pool height to confluence

Does not include mileage of Big Black, Little Black or Saint John River mainstem
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TABLE 2.11-2

SUBDRAINAGE
Ninemile Bridge
to Big Black

#(miles)
%

TRIBUTARY

# STREAMS
SURVEYED

TOTAL**
MILEAGE

5

72.7

S T R E A M M I L E A G E A B O V E M A X I M U M POOL

MILEAGE
SURVEYED
10.7

SPAWNING M I L E A G E
EXC. GOOD
FAIR POOR

HEIGHT*.

NURSERY M I L E A G E
GOOD
EXC.
FAIR POOR

14.7

.0
0

0
0

3 2
29 9

7 5
70 1

0
0

8.3
2.2

0
0

0
0

2 0
24 1

6 3
75 9

0
0

NO

STREAMS

7 2
67 3

2.0
18.7

1 5
14 0

ADULT
HOLDING MILEAGE
EXC. GOOD
FAIR POOR
0
0

6 5
60 8

2 7
25 2

BEAVER ACTIVITY
EXT. LIMT. ABS.

1.5
14.0

4.0
37.4

6. 7
62 6

8 3
100 0

0
0

0
0

5 0
60 2

3.3
39.8

0
0

1
Big Black

ro

i
-t*
-P*

#(miles)
%

4

Big Black to
Chimenticook

#(miles)

0

8.0

Chimenticook &
Pocwock

#(miles)
%

2

86.4

16.4
19.0

Pocwock to
Little Black

#(miles)
%

3

46.4

14.7
31.7

Little Black

#(miles)
%

6

109.1

18. 9
17.3

Little Black to
Dickey Dam Site

#(miles)
%

0

0

Dickey Dam Site
to Lincoln School

#(miles)
%

6

70.2

18.9
26.9

TOTAL ABOVE DICKEY

#(miles)

20

695.0

69.0
9.9

6

70.2

372.4

%

%

TOTAL BELOW DICKEY

#(miles)
%

0
0

18.9
26. a.

8.3
100.0

0

SURVEYED

THIS

0
0

0
.0

0
0

SECTION

2. 0
12. 2

11 5
70 1

2 9
17 7

2 5
15 2

11 0
67 1

2.9
17.7

0
0

2 5 n 0
15 2 67 1

2 9
17 7

0
0

7.9
48.2

6 0
36 6

2.5
15.2

3.9
26.6

1. 0
6. 8

7 8
52 9

2 0
13 7

3 9
26 6

10 5
71 7

0.3
1.7

0
0

4 5 60
30 7 41 0

3 9
26 6

0.3
1.7

3.5
23.9

5
34 1

6.2
42

0
0

0. 1
0 5

6 0
31 8

12 8
67 7

0
0

0
0

3 0 11 2
15 9 59 4

4 7
24 7

0
0

2.0
10.6

9 1
48 2

7.8
41.2

NO

STREAMS

8.5
45.1

0 7
3 7

7 2
37 9

2 5
13 3

1 5
8 0

14 7
78 0

2.7
14.0

0
0

1 5 14 2
8 0 75 3

3 2
16 7

0
0

0
£>

16 5
87 5

2.4
12.5

3.9
5.7

3 1
4 5

30 5
44 2

31 5
45 6

6 4
9 3

47 6
69 .0

13.5
19.5

1 5
2 2

10. 0 34 7
14 5 50 4

22 5
33 6

1. 8
2.5

17.4
25.3

31 8
46 1

19. 8
28.6

8.5
45.1

0 7
3 7

7 2
37 9

2 5
13 3

1 5
8 0

14 .7
78 .0

2.7
14.0

0
0

1 5 14 2
8 0 75 3

3 .2
16 .7

0
0

0
0

16 5
87 5

2. 4
12.5

0
0

18 9
100 .0

0
0

THIS

SECTION

*910 ft msl above Dickey Dam Site, 610 ft msl below
**Total Tributary Mileage (Surveyed and Unsurveyed) from headwaters to maximum pool height.
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TABLE 2.11-3

LAKE

PHYSICAL ATTRIBUTES
MAX. ALTITUDE
(msl)
AREA
DEPTH

1st Negro
Lake

25A

2nd Negro
Lake

26

3rd Negro
Lake

83

4th Negro
Lake
5th Negro
Lake
6th Negro
Lake
Charles Pond

ro

Two-Mile Pond

•ts.

Little East
Lake

i

en

Hafey Pond
Big Falls
Pond
Little Falls
Pond
Depot Lake
Rideout Pond

PHYSICAL AND BIOLOGICAL CHARACTERISTICS OF 18 SURVEYED LAKES
IN THE UPPER SAINT JOHN DRAINAGE SYSTEM.

12 ft

SPECIES PRESENT
BROOK
YELLOW
TROUT CHUBS SUCKERS MINNOWS PERCH

INLET(S) SUITABILITY
SPAWNING NURSERY ADULT

OUTLET SUITABILITY

SURVEY

HISTORY

SPAWNING NURSERY ADULT

DATA SOURCE

SURVEY DATE(S)

1251

X

X

X

N/A

N/A

N/A

Poor

Poor

Poor

MDIFW; NAI

'54; '63; 75

6

1256

X

X

X

Poor

Poor

Poor

Fair

Fair

Fair

MDIFW

'62; '71

25

1242

X

X

X

Fair

Good

Poor

Fair

Good

Fair

MDIFW; NAI

'54; '63; 69;'75

46*

5

1305
1

x

X

X

Good

Good

Good

Poor

Good

Good

MDIFW; NAI

'56; '62; 75

25*

5

1284

X

X

X

Good

Fair

Good

MDIFW

'62

17*

4

1255

x

X

50*

4

1100+

12

6

1200+

x

189

5

1100+

X

23

4

1300+

X

263*

6

802

X

864

X

70*
883

7
10

1100+

1.5* 68

1100+

Conners Pond

43*

4

1150+

Ed Jones Pond

19*

3

938

Blood Lake

17*

3

1100+

Blue Pond

13*

3

902

X

X

X

X

Excel

Excel. Good

Fair

Fair

Poor

MDIFW

'61

X

N/A

N/A

N/A

Good

Excel.

Fair

MDIFW; NAI

'64; '75

X

N/A

N/A

N/A

Poor

Poor

Poor

MDIFW

'64

Excel

Fair

Poor

Excel.

Excel.

Excel. MDIFW

'64

X

Good

Good

Poor

Poor

Poor

Poor

'60

X

Good

Good

Good

Fair

Excel.

Excel. MDIFW; NAI

'60 '65; '75

Poor

Poor

Fair

Fair

Fair

Fair

MDIFW

'66, '70; '75

Poor

Poor

Poor

Poor

Poor

Poor

MDIFW

'64

Poor

Poor

Poor

Poor

Fair

Fair

MDIFW

'60

N/A

N/A

N/A

Poor

Poor

Poor

NAI

'75

N/A

N/A

N/A

Poor

Poor

Poor

NAI

'75

N/A

N/A

N/A

Poor

Poor

Poor

NAI

'75

-

UNKNOWN

Poor

Poor

Poor

NAI

'75

X

X

X

X

X

X

X

X

X

X

X
X

Total Above Max. Pool

10

9

3

13

2

Total Below Max. Pool

2

2

0

1

0

12

11

3

14

2

TOTAL

*Estiraated by planimetry from topographic map
tNearest contour line on topographic map

- UNKNOWN -

-

MDIFW

the existing lakes within the proposed project area: 1) those lakes
which have trout also contained other species such as minnows and/or
chubs; 2) several lakes in the area suffer from winter kill and contain only minnows or no fish at all; and 3) several lakes were too warm
for trout and contained primarily warm water fishes such as yellow
perch, suckers and chubs.
2.11.2

Fish Presence and Abundance

Surveys for fish in the St. John River valley have been carried
out in 1957 by Warner and by the Corps of Engineers in 1975 and 1976.
These surveys centered on the eastern brook trout which is the most
important species to man.
In addition to brook trout, 17 other species of fish were captured in streams and lakes within the proposed Dickey Lake area. Chubs,
suckers, minnows, shiners, burbot (cusk), yellow perch, brown bullheads and sculpins were captured or known to be present in the Big
Black and Little Black Rivers and the St. John River. Round whitefish were taken only in the Little Black River. Usually, the numbers of suckers, chubs, bullheads, minnows and burbot decreased as
distance upstream from the mainstems increased. The only species
other than brook trout regularly captured in the upper reaches of
the tributaries were blacknose dace and sculpins.
2.11.2.1

Tributaries

Brook trout in the tributaries are average growing and
live approximately three years. Brook trout in small cold water
streams frequently mature early and have a short life span. Some age
0 trout (less than one year old) were determined to be mature at the
end of their first summer. The age distribution of the stream dwelling brook trout is representative of these types of early maturing
populations (Age 0 = 52.8%, Age I = 37.0%, Age II = 9.2%, Age III = 0.9%).
These trout populations feed almost exclusively on insects and
other invertebrate forms. Their feeding habits varied from subdrainage to subdrainage but with little exception they did not vary
from this pattern.
2.11.2.2

Lakes and Ponds

Brook trout found in lakes and ponds of the area tend
to be larger and longer lived than their stream counterparts. When
compared to the rest of northern Maine, these trout are large for Age
III and small for Age IV. Their feeding habits remain essentially
the same as the stream populations in that they feed on invertebrates.
However, their increased size should assist in capturing and utilizing
larger forms of food such as other fish and small vertebrates.
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DICKEY LINCOLN

CANADA
UNITED
STATES I Depot

First Lake
Second Lake
Third Lake

SUB DRAINAGE AREAS
A)
C)
E)
G)

Lincoln School - Dickey Dam Site; B) Little Black River;
Little Black - Pocwock Stream; D) Pocwock & Chimenticook;
Chimenticook - Big Black; F) Big Black River;
Big Black - Ninemile Bridge

Figure 2.11-1.

Negro

Brook

Fourth Lake
Sixth Lake
GARDNER MT.

Fifth Lake
DEBOULLIE MT.

Upper Saint John watershed study area, 1975. Lettered areas delineated by dashed lines
represent sub-watersheds; numbers represent water quality sampling stations.

2.11.3

Productivity
2.11.3.1

Cold Water Streams

Primary productivity was measured in Johnson Brook
and Houlton Brook as they typified a steep rocky cold water stream
(Johnson Brook) and a slow flowing cedar bog cold water stream (Houlton
Brook). In both of these cold water stream types, the carbon fixed
by the aquatic plants within the stream was below the detection threshold for the techniques employed (see Appendix E). This is common for
headwater streams which usually require 90 percent of the energy inputs
from outside the community.
The cold temperatures and shading present in these streams
generally inhibit primary productivity. The community of these streams
is supported by the inputs of terrestrial materials (primarily leaves)
on a seasonal basis. This input material serves as substrate and food
for a micro-organismal community composed of fungi and bacteria.
2.11.3.2

Warm Water Streams

Productivity was investigated at two sites on the St.
John River representative of warm water rivers or streams. The two
sites were the proposed Dickey Dam site and Priestly Bridge. The
results of these investigations were inconclusive for various reasons
discussed in Appendix E. However, production by attached vegetation
is considered to be substantial, even though it is somewhat limited
by annual ice scour and flooding.
2.11.3.3

Lakes and Ponds

Primary production is accumulated from four sources:
planktonic algae in the water column; attached algae growing on the
bottom; rooted aquatic plants; and input from the terrestrial ecosystem
and stream. Primary consumers are expected to include the grazing
zooplankton typical of northern lakes and ponds and a benthic macrofauna dominated by midge larvae.
2.12

Terrestrial Ecosystem
2.12.1

Vegetation

The St. John River watershed is covered by extensive secondgrowth forest characterized by a spruce-fir and broad-leaved hardwood association. The area of the proposed impoundments is predominantly a commercial spruce-fir forest interspersed with northern hardwoods and aquatic systems. These combine to form varied and unique
habitats for both plants and wildlife.
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Vegetation and land cover types within the proposed impoundments and a two-mile radius from the lakes' maximum pool elevation
or to the United States - Canadian border were mapped according to a
Standard forest land classification system. The mapping was based
upon stereoscopic interpretation of color infrared photography (scale
1:20,000) with intensive verification in the field. Acreages of
major forest and land types are summarized in Table 2.12-1. A further
breakdown of types which indicates the variation in height and density of the forest stands can be found in Appendix F.
The total terrestrial environment (all habitats except lakes,
ponds and rivers) within the proposed impoundments encompasses 80,455
acres. This is 93% of the impoundment acreage. Forest communities
cover 76,173 acres which equals 95% of the terrestrial habitat. Coniferous forest, primarily red spruce and balsam fir covers 56,976
acres within the impoundments. Mixed forest types comprise 21% of
the forest in the reservoir areas. Other softwood species in the
project area include northern white cedar, black spruce, tamarack
and white pine. Northern hardwood forests composed of sugar maple,
yellow birch, beech and white ash constitute only 2% of the proposed
inundation area. They are common on surrounding ridges. Other hardwood species include paper birch, trembling aspen, bigtooth aspen and
balsam poplar.
Various wetland communities represent 2% of the terrestrial
environment. Bogs and seasonally flooded flats along the river are
the dominant wetland types. The streamside habitat of the St. John
River mainstem is particularly unique and supports a number of rare
and unusual plants.
Field surveys for rare and unusual flora were conducted along
the mainstem of the river and tributaries. Approximately 150 miles of
the St. John River mainstem and its principal tributaries were surveyed.
Geologic maps depicting riverine bedrock outcrops, glacial outwashes
and known limestone formations were used in conjunction with topographical sheets and black and white aerial photos as preliminary
criteria for site selection. Unique habitats which had the greatest
potential to support rare species were of prime consideration in
ultimate site selection. Eleven rare and unusual plants of particular
interest during the survey were: Furbish lousewort, Josselyn's
sedge, northern paintbrush, cut-leaved anemone, field oxytrope, bird'seye primrose, alpine rush, Blake's milk vetch, Alpine milk vetch, Sweet
broom and Lake Huron tansey. All but two of these rare plants (Josselyn's
sedge and Blake's milk vetch) were found during the survey. A full
description of the survey results is contained in Appendix F. Additional species which are uncommon to northern Maine and known to
exist or potentially exist in the project area are listed in Appendix F.
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TABLE 2.12-1

SUMMARY OF FOREST AND LAND TYPES FOR THE
DICKEY-LINCOLN LAKES PROJECT AREA, 1975

Study Area
acres

1

Dickey^
Reservoir
(EL913)
acres

Lincoln
School
Reservoir
(EL620)
acres

Softwoods:
Spruce-fir
Northern White Cedar
White Pine
Total Softwoods

210,231
1,366
173
211,770

55,893
564
102
56,559

417

41,130
6,560
47,690

1,370
1,423
2,793

56
_6
62

53,291
13,273
40,370
8,796
115,730

6,706
3,784
2,848
2,364
15,702

71
148
37
80
336

2,666
2,049
1,709
195
1,053
495
98
6,063
600
14,928

1,552
1,917
134
112
40
154
15
4,613
296
8,832

161
74
170
6
207
105

390,118

83,886

417

Hardwoods:
Northern Hardwoods
Aspen-birch
Total Hardwoods
Mixed Forest:
Spruce-fir/N. Hardwood
Spruce-fir/Aspen-birch
N. Hardwoods/Spruce-fir
Aspen-birch/Spruce-fir
Total Mixed
Nonforest:
Wetlands
Shrub (alders)
Clearcut (shrubs)
Abandoned Agriculture
Active Agriculture
Urban
Sand and Gravel
River
Pond
Total Nonforest
TOTAL

1,081
1,804
2,619

^Study area includes only those portions of the impoundments and the
two-mile surrounding area which are within the United States.
2

Area to EL 913 ft. MSL which is upper limit of clearing. Values
exclude area within the Province of Quebec (4,515 acres).
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The occurrence of riparian wetland communities is influenced
by the nature of the floodplain including seasonally high water,
changing river courses and adjacent terrain. In addition to the variety of rare plants along the edge of the St. John River, the river
banks support a variety of common shrubs and herbaceous species. The
Little Black River is characterized by extensive seasonally flooded
flats and shallow marshes dominated by speckled alder, redosier dogwood, willows, sweet gale, leather leaf and meadow sweet with narrow
leaved emergents. Dense stands of ostrich fern occur along many rivers
and streams.
Spruce bogs maintain a distinct flora of sphagnum, bog rosemary,
pitcher plant, Labrador-tea, sheep laurel and black spruce.
Understory vegetation in the mature spruce-fir communities are
typical of other spruce-fir stands found in the Northeast. Representative shrub species include the American-fly honeysuckle, sheep laurel,
bush honeysuckle, striped maple, mountain ash, currants, raspberry
and blueberry.
Common ground cover species include wood sorrel, Canada mayflower,
bunchberry, wild sarsaparilla, clintonia, starflower, clubmoss, woodferns and twisted stalk.
Within the spruce-hardwood forests, a variety of common shrubs
and herbs occur. In comparison to the mature spruce-fir forests,
moss cover tends to be less significant and ferns and herbs more common.
Northern hardwoods or maple-beech-birch types occur predominantly
on better drained ridgelands or hilltops. Understory vegetation common
to the hardwood stands are hobblebush, striped maple, mountain maple,
beaked hazelnut, trillium, whorled wood aster, false Solomon's seal,
wood sorrel and various ferns.
2.12.2

Forestry

The proposed project area is primarily commercial forest. A
unique system of forest land management exists within the project area.
Since 1840, owners in northern Maine have joined together to form a
unified land management system. Much of the forest land is held in
undivided and common ownership. Under this system, owners have formed
organizations or retained firms to manage large tracts of forest land
as one ownership. This land ownership and management system provides
an opportunity for integrated and long term forest management.
Throughout the project area, a selective cutting system is used
whenever possible. In this system, stands are partially cut to remove
trees of economic value. Proper harvesting results in a young,
vigorous stand ready for another cutting in 20 to 30 years. Volume
yield is greater using this system, but road maintenance and operations
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are costly. Presently, a fairly well developed private road system to
move timber exists within the St. John watershed.
The selective cutting system requires increased management
involving proper selection of individual trees. Past events such as
spruce budworm attacks and fire have caused damage which required
salvage clearcutting and subsequent regeneration of even aged stands.
The existing forest resource is a function of site productivity
and is strongly influenced by past forest management and natural
events. Forest productivity is measured in terms of wood products,
mainly pulpwood and sawtimber volumes. A new trend in measuring
forest productivity and utilization is currently being developed. This
is the biomass concept wherein the entire tree is involved.
The United States Forest Service conducted forest resource
inventories in Aroostook County during 1959 and 1971. Growing stock
volume is defined as all live trees of commercial species that are
classified as sawtimber and poletimber, except rough and rotten
trees. In Aroostook County, the average growing stock volume for all
species is 17.5 cords/acre. Rough and rotten trees account for an
additional 2.1 cords/acre. Softwood forests support greater growing
stock, total and per acre volumes, than hardwood forests. Softwood
stands average 19.7 cords/acre compared to 12.3 cords/acre for hardwoods.
The average growing stock for red spruce and balsam fir, specifically
is 18.5 cords/acre. Northern Hardwoods (maple-beech-birch) and aspenbirch stands maintain an average growing stock of 9.6 and 15.4 cords/
acre respectively. Pure stands of paper birch support the greatest
average growing stock with 30.9 cords/acre.
During 1958 to 1970, annual net growth for spruce fir in
Aroostook County averaged .58 cords/acre/year. Northern hardwood and
aspen-birch stands sustained an average annual net growth of 0.15
and 0.48 cords/acre/year, respectively. Although net growth of hardwoods was generally less than softwoods, paper birch was an exception
with an average net growth of 0.82 cords/acre/year. The major land
management company in the project area, Seven Islands Land Company,
states that growth rates averaged 0.66 cords/acre/year for spruce
fir in the St. John watershed before the current spruce budworm
outbreak. The spruce fir bottom lands of the project area are unique
and produce 0.75 to 0.80 cords/acre/year compared to the County
average of 0.58 cords/acre/year. Considering the nature of the
impoundment area and that much of the spruce-fir occurs on primary
sites, it could be assumed that 60 percent of the spruce-fir occurs
on prime sites and 40 percent on average sites. Using these proportions combined with the 0.75 cords/acre/year growth estimate for
prime bottomlands and 0.66 cords/acre/year as a watershed average,
the annual net growth for spruce-fir is 40,681 cords. Including the
mixed forest, northern hardwood and aspen birch stands the total net
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growth for the 75,869 acres of forest land within the impoundments is
expected to range from 41,645 to 50,351 cords per year. An additional
304 acres exists as non-stocked forest land dominated by shrubs.
Eventual conversion of this additional acreage to hardwood or softwood could yield 46 to 201 cords.
Total growing stock for all species within the impoundments,
including rough and rotten trees, is 1.40 million cords. In Aroostook
County, total growing stock for all species is estimated at 61.9
million cords.
Utilization of Maine's timber resources has steadily increased.
Removals had increased to 57% of the merchantable net annual growth
by 1970. Overall, total net growth in Maine for 1970 was 711 million
cubic feet compared to 409 million cubic feet in removals. The
remaining 302 million cubic feet, ideally, could be harvested without
influencing the growing stock base, providing it becomes merchantable.
Within the project area, utilization is influenced by an ownership system oriented towards timber production. Factors affecting
the annual harvest include overall net growth, diameter classes of
growing stock, volume of mature and over mature stands, spruce budworm
damage, species composition, access and available markets. Harvesting
is uniformly distributed within the impoundments and two-mile study
area. Although operations are well distributed in the watershed,
greater yields are expected from the St. John River bottomlands.
Presently, the average harvest approximates 0.31 cords/acre over
much of the project area whereas annual net growth is 0.66 cords/acre.
Recent Aroostook County (1971 to 1975) data shows increased
sawtimber harvesting. Approximately 60% of the softwood sawtimber
is exported to Canada. The 1975 average export for Aroostook County
was 58% for softwood sawtimber and 47% for hardwood sawtimber. The
softwood sawlog export percentage from the project area has been
decreasing in recent years. Pulpwood movement to Canada is negligible.
2.12.3

Wildlife

The proposed project area serves as suitable habitat for 50
different species of mammals and numerous species of birds, reptiles
and amphibians (Appendix F provides a comprehensive listing of these
species).
The proposed impoundments and an area extending two miles beyond
the maximum pool elevation were evaluated for their suitability to
support various species of fauna. The study area was divided into nine
major habitat types. These nine habitat types represented 89.2%
of the impoundment areas and 98.9% of the project area. The evaluation
team was comprised of Federal and State wildlife biologists and used
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the methodology adopted by the United States Department of the Interior
with minor modifications. For the wildlife species evaluated, large
tracts of mature and over-mature spruce-fir stands, which are predominant in the project area, are not as valuable as more diverse forest
types including regenerating stands, Lineven aged stands, and even
aged stands of smaller size. Further description and summaries of
the wildlife habitat evaluations are found in Appendix F.
The whitetail deer and moose attract the greatest amount of
attention of any mammal in the project area. Presently, moose populations throughout the state are showing a dramatic increase, and
shifts in population densities are noticeable. The State of Maine is
divided into eight wildlife management units. The project area is
within the state of Maine's Land Use Regulation Commission's Wildlife
Management Unit (WMU) 2 (Fig. 2.12-1). In the 1940's, moose were
considered rare in WMU 2. In 1971, this unit had the highest population estimate in the state, at 78 animals per 100 square miles, or
7,228 animals. A 1975 survey indicates a population of 14,607
moose in WMU 2. The increase in moose in this unit is apparently
a reflection of the current forestry practices.
It is most interesting to note that whitetail deer were not
present on the project area until after 1880. Deer followed the
opening of the virgin spruce-fir forests as the loggers moved northward.
Deer are considered an "edge" species and the more available habitat
diversity (and thus, "edge") within a local area, the larger and more
stable the deer population. The most critical habitat requirement of
deer in northern Maine is the winter range. Deer concentrate during
winter primarily in dense spruce-fir forests. Their survival and
their reproductive potential for the following spring depends upon
their condition in the deer yards. Deep, soft snow presents severe
conditions for deer, and the duration of winter conditions into the
spring also appears to be critical.
Deer consume browse during winter, feeding on northern white
cedar, maples, willow, aspen and hemlock. The remainder of the year,
their diet is composed more of grasses, herbaceous material and aquatic
plants.
Density of deer within WMU 2 are the lowest in the state,
ranging from 12 to 48 animals per 10 square miles. This represents
a deer population of 10,000 to 42,000 animals. The project area has
an estimated population of 2.2 to 8.6 deer per square mile. For the
two-mile limit, a population of between 1,341 and 5,242 deer, or a
mean of 3,241 deer, can be projected from the density. A study made
to determine deer yards on the impoundment area indicated a total of
53 yards encompassing a total of 36,893 acres. This same study records
a total of 74,000 + acres of winter habitat within a survey area of
23 surrounding townships.
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A total of nine species of bats potentially inhabit the project
area. All bats inhabiting the project area are thought to be insect
consumers; most are migratory and will leave the area around October,
returning in May.
Perhaps the most common bat of the project area is the little
brown myotis. This is a medium-sized bat, which lives in hollow logs,
under loose bark, in caves or in and about buildings. In late autumn,
this bat will either "hibernate" or migrate south.
Seven species of shrews and two species of moles potentially
inhabit the project area. Investigations in Maine and New England
suggest that all species listed in Appendix F except the arctic shrew
are present in the project area. The longtail shrew has been collected
within two miles of the reservoir at Beaver Brook in Aroostook County.
The shorttail shrew apparently is the most common insectivore,
as well as the most common mammal in the project area. Although
recent studies have not confirmed the predominance of this shrew,
various studies conducted between 1903 and 1922 state that the shorttail shrew was the most abundant mammal observed. This is also the
only venomous vertebrate in the project area. However, shrew venom
is almost ineffective against humans due to an inefficient injection
system. This shrew is found in all habitats of the project area,
and seemingly does not prefer one habitat to another.
Eighteen species of rodents potentially inhabit the project
area. Two introduced species could have entered the project area via
the St. John River Valley, following Caucasian settlement of the
valley. These exoctics are the Norway rat and the house mouse, both
of which were introduced from Europe. Both of these species are
closely associated with man and should not be found far from human
habitations and associated agricultural fields.
There are eight species of mice, voles, and lemmings which
may be found onsite. Very little information is available on small
mammals for the project area, but several studies in similar habitats
give an indication of the populations expected onsite. In general,
the following conclusions may be drawn. The redback vole is more
commonly found in softwood stands than any other type. This species
is replaced by the deer mouse in hardwood stands, although both species
do occur in both types and in all mixtures of hardwood and softwood.
These two mammals generally dominate the rodent community. Small
grassy clearings and openings within these forest types will contain
the meadow vole and the less common meadow jumping mouse. The woodland jumping mouse will generally be found in the hardwood and
mixed forest types.
Three species appear to have specific habitat requirements and
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are not commonly found in the project area. The yellownose vole is
specifically found in rocky outcrops of softwoods at higher elevations.
Such habitat may be found on Hafey Mountain and a few of the other
mountains in the area. This species has been found both north and
south of the project area. The northern bog lemming and the southern
bog lemming are generally restricted to moist habitats in or near
bogs or other swampy open areas. None of these three species are
readily observed, but all potentially inhabit the project area.
Five members of the squirrel family potentially inhabit the
project area. The largest of these is the woodchuck which is commonly
found near farms with grassy hillsides as well as all forest types,
especially brushy hardwood areas. The woodchuck has been reported to
occur within the study area, but in very low numbers. The red squirrel
is the typical squirrel of the spruce-fir forests of Maine and is
commonly observed. The nocturnal northern flying squirrel is seldom
seen but would most commonly be found in hardwood and mixed stands on
the project area.
The eastern chipmunk is primarily a ground dweller and is active
during the day. This species may be encountered throughout the project
area, but prefers the dryer upland hardwoods.
The eastern gray squirrel may occasionally be found this far north,
but its normal range is to the south of the project area. It has not
been reported on the project area.
The remaining members of the resident rodent family include
the porcupine and two aquatic furbearers, the beaver and the muskrat.
The porcupine is not abundant in the project area, and no sign of the
porcupine was observed during the various field studies onsite. The
beaver and muskrat are commonly found throughout the project area.
Both species are presently being managed by the Maine Department of
Inland Fisheries and Wildlife (MDIFW).
The beaver is the largest rodent found in the project area and
is perhaps the one animal responsible for the development, expansion
and settlement of New England by fur trappers. During the settlement
period, the number of beaver in Maine was estimated at approximately
100,000 animals. At present, there are no accurate or valid population
estimates of beaver available for the project area.
The muskrat is a resident of wetlands on the project area, but
these wetlands do not support an abundance of this species. There are,
again, no valid or accurate estimates of the species' abundance within
the project area.,
The only rabbit or hare expected in the project area is the
snowshoe hare. WMU 2 contains about 26% of all hares in the state.

2-55

The population should increase due to continued forest management of
the project area.
A total of 14 carnivores potentially inhabit the project area.
All are furbearers and are currently protected by state laws which
allow open trapping seasons. Two weasel species are present including
the shorttail weasel and the longtail weasel. They are found in all
habitat types but are most common in those habitats which also support
dense populations of small rodents. No densities are available, but
the home range of the longtail weasel is about 30 acres. No population
or harvest estimates are available for Aroostook County of WMU 2.
The striped skunk is the only skunk in Maine. This species
has benefited from man's clearing of the land and is most common in
farmlands and forest edges, especially where water is readily available.
Population densities, in suitable habitat, range from 60-110 per square
mi 1 e.
Mink and river otter also occur in the project area. The mink
is most commonly found near water, but will also hunt in woodlands
distant from the nearest permanent water.
The otter is the most aquatically adapted carnivore in the
project area. It is seldom found far from water, especially streams.
The home range of an otter varies between 15 and 100 miles of shoreline.
The marten and the fisher are characteristic species of the
spruce-fir forests of northern Maine. The preferred habitat consists
of large, dense coniferous forests, especially the spruce-fir type.
The marten is very unsuspicious and is readily trapped, and population
densities are generally low.
The fisher has been essentially an animal of dense spruce-fir
forests at lower elevations, especially near water. Recently, however, this species has been expanding in numbers and is occurring in
farmlands which are reverting to forest habitats, especially secondgrowth hardwoods as well as mature hardwoods.
The raccoon is an animal which has been
activities. Raccoons are most commonly found
and bottomland hardwood forests with adjacent
levels are expected to be about three raccons
habitat in this area.

favored by man's
in agricultural areas
water sources. Density
per square mile of

The black bear is the largest carnivore inhabiting the project
area. Its shy manner dictates that this species is typically found
in remote forested regions where human populations are low or nonexistent. In the project area, this means that bear habitat is comprised of the spruce-fir forests of the lowlands, combined with the
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hardwoods on the ridges in continuous large blocks of land. WMU 2 is
estimated to contain a population of 3,261 bears. For the two-mile
limit, the projected population is 213 bear, and 47 bear within the
impoundments.
The eastern coyote has recently expanded its range into the
project area. Although records of coyotes occurring in the state
of Maine date back as far as 1932, the first records of coyotes
reported in the Dickey-Lincoln project area were in 1968. Coyotes
are normally found in open or semi-open land, and apparently are
responding to the openings created by forestry operations, but are
most common presently in well-wooded, unpopulated sections of the state.
The red fox is also present in the project area. This species
coexists well with man, and is most commonly found near agricultural
lands with a mixture of available habitats. The forest lands on the
project area are not considered optimum for the red fox.
Three members of the cat family potentially inhabit the project
area. These are the bobcat, the lynx and the eastern cougar. The
cougar potentially inhabits the project area, but no confirmed sightings have been made recently.
The lynx is restricted to northern Maine and is an inhabitant of
the dense north woods. It is not common and no density estimates
are available for this species.
The bobcat is the most common cat on the project area. This
cat apparently prefers dense second-growth spruce-fir forests which are
broken by openings (logging, farmland, windthrows) and by swamps.
The project area and the two mile surrounding band support a
variety of birdlife. Other than the surveys for bald eagles and osprey,
no intensive bird monitoring studies were conducted as part of this
study. There are, however, several accounts of research conducted
in northern Maine on bird diversity, bird population dynamics in
association with forest types, and populations in association with
insect outbreaks. Bird families most often associated with spruce-fir
forests are wood warblers, chikadees, woodpeckers, nuthatches, thrushes,
sparrows and finches. One of the major factors that influences the
abundance and distribution of these types of birds in the project area
is the intensity of spruce budworm infestations.
Fluctuations in bird populations occur dramatically in May and
June and again in September. In northern Maine, all of the warblers
and thrushes which breed in the St. John River watershed have migrated
by fall. Some exceptions to migratory species include two chickadee
species, four woodpecker species, and the jay-crow group. These
species will also undergo minor excursions depending upon the severity
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of the winter. The density of these permanent populations subsequently decreases as the constraints of winter force the residents
to disperse in order to insure adequate food supply.
Species abundance and diversity are also dependent upon the
complexity of the habitat type. Mixed habitat types increase the
diversity of bird species. Some species such as the black-backed
three-toed woodpecker, spruce grouse and boreal chickadee lose preferred habitat during forest management which changes the vegetative
composition and reduces the age of stands. The habitat requirements,
seasonal status, relative abundance, breeding status, food and nesting requirements and nesting productivity of bird species potentially
present in the project area, are itemized in Appendix F.
Aerial surveys were conducted during April, June and October,
1976 to determine the potential occurrence of eagles, osprey and
peregrine falcons and other birds of special concern such as the
various hawks. Biologists from the Maine Department of Inland Fisheries and Wildlife and the U. S. Fish & Wildlife Service wildlife agencies
participated in the joint reconnaissance. One bald eagle was sighted
during the April trip and no active eagle nests were observed. During the June survey, nine osprey, four active osprey nests and two
great blue heron rookeries were observed. No nests of bald eagle
or peregrine falcon were observed, nor were there any sightings
of these species in the project area. The third survey flight was
initiated to verify the existence of eagle nests reported within
the project area. On October 19, a total of 5.5 hours was spent
searching six reported sites. No eagle nests were confirmed.
Although the St. John watershed is within the peregrine falcons flyway, there is no recent evidence of this falcon in the project area. Several peregrines have been released in New England in
an effort to re-establish potential breeders. Restocking of the
peregrine in the Northeast may increase the possibility of sightings
and nesting in Maine.
Little is known of the frogs, toads, salamanders, turtles and
snakes of the project area. A list of species present or suspected
to be present in the project area is found in Appendix F. Field
surveys were not conducted for these organisms and the literature
is very sparse concerning the status of amphibians and reptiles
in northern Maine. At present, there is no definitive list of these
species or their status in Maine.
2.12.4

Rare and Endangered Species

Although the project area offers suitable habitat for a number of uncommon and unique floral and faunal species, there are
only two species of wildlife known to exist or suspected to exist
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in the project area that are listed as endangered as defined by the
Endangered Species Act of 1973. These two species are the peregrine falcon and the eastern cougar. The northern bald eagle is
proposed for inclusion on the list as endangered. Two floral species,
the Furbish lousewort and the Josselyn's sedge are presently (August
1977) proposed for inclusion on the list of rare and endangered flora.
The cougar has not been observed or reported on site, but it
would appear that the project area contains suitable habitat and
remoteness for this species. The U. S / F i s h and Wildlife Service
has determined that the proposed project would not adversely impact
habitat critical to the cougar's survival. The peregrine falcon has
not been located within the project area and is considered to be a
transient and the U. S. Fish and Wildlife Service has determined
that this proposed project would not adversely affect the species.
Eagles have been frequently sighted in the project area, but no active
eagle nests were observed during the 1976 surveys.
The Furbish lousewort was last recorded in 1946 near Ft. Kent,
Maine. During the 1976 field surveys, small populations of this species
were found at six different locations, all of which were within the
proposed impoundments. No specimens of the Josselyn's sedge were found.
Coordination with the U. S. Fish and Wildlife Service pertaining
to rare and endangered species is documented in Section 9 and Appendix J
2.13

Recreation

The upper St. John River is one of the last lengthy segments
of freeflowing, near wilderness rivers remaining in the densely
populated northeastern United States. Until the mid-1900's, public
recreational use of the unorganized areas of Maine, except for fringes
around population centers, was very limited due to inaccessibility.
The logging road system had become extensive by the late 1960's. This
created new opportunities for more people. The forest landowners
needed different policies regarding public access. The need for a
cooperative system with uniform administrative practices led to the
formation of the North Maine Woods Association. The purpose of the
organization is to oversee public use of the road system and provide
campsites, on a fee basis, for recreationists desiring to enjoy
the north Maine woodlands. At the present time, the North Maine
Woods Association is proceeding to develop its own comprehensive
recreation plan for the area. While the presence of roads and on
going activities prevent this area from being called a true wilderness,
it has the potential for remaining an informal, "semi-wilderness."
Difficult access has and should continue to protect the remote
character of this area. This combination of factors makes the project
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area unique as a, wilderness type recreational opportunity. The remoteness and relatively undisturbed character coupled with some of the most
challenging whitewater river segments in the Northeast makes a canoe
trip down the Upper St. John River a memorable experience. Canoe
usage visitor day figures for 1975 show that 81% were accounted for
by non-residents who must travel considerable distance just to reach
the area.
Existing recreational use in the project area is typically
non-mechanized and extensive in nature. Primary activities include
hunting, fishing, camping in a semi-wiIderness setting, and canoeing.
The many whitewater rapids offer varied challenges to canoeists. Day
activities are of lesser significance and include other activities
as picnicking, hiking, sightseeing, etc.
Table 2.13-1 shows that recreational use in the project area
during 1975 totaled 17,867 visitor-days.
TABLE 2.13-1
1975 Recreational Use by Activity for the Project Area
(Visitor Days)

Non-Resident
Resident
Total

Total

Camping

Fishing

Hunting

Canoeing

Day
Activity

9,442
8,425
17,867

817
892
1,709

1,592
2,821
4,413

4,914
3,378
8,292

1,881
447
2,328

238
887
1,125

Hunting is the most important recreational activity in the
project with 8,292 visitor-days during 1975. It is concentrated
during October and November. Non-resident hunters, largely from
Quebec and Massachusetts, accounted for 4,914 visitor-days (59%).
This high percentage of non-residents indicates the unique experience
that can be found in the project area. Resident hunters accounted
for the remaining 3,378 (41%) hunting visitor-days in 1975, of which
2,313 visitor-days (68%) were by Aroostook County residents.
Even though hunting is the most important recreational activity, hunting pressure is light when compared with the rest of Maine.
As a result, most of the important game species are underharvested.
Hunting effort is directed primarily toward whitetail deer, ruffed
grouse and black bear. Snowshoe hare are also plentiful but kill
estimates are low. All of these species could withstand significantly increased harvests although the quality of the hunting experience
may decline with increased pressure.

2-60

Fishing and canoeing usually begin in May, peak in June, then
taper off through the summer until ending with the colder weather of
September and October. Fishing ends early in August with the closing
of the legal trout season. Canoeing usually becomes difficult after
late June as river levels drop. Appendix G contains a section entitled
"A Canoeist's Reflection of the St. John River", which vividly depicts
the experience that can now be had when traveling the Upper St. John
River by canoe.
The numerous gravel-bottomed, spring-fed brooks within the project
area support abundant populations of native brook trout, the most
popular sport fish in the project area. A census conducted during the
1976 fishing season (May-August) indicated that stream fishing for
brook trout was preferred over all other types of fishing by anglers
in the project area. Anglers were typically residents familiar with
the project area through several years of experience. Aroostook County
residents accounted for 37% of the 4,413 fishing visitor-days.
Other Maine residents accounted for 25% fishing visitor-days,
and the remaining 36% fishing visitor-days were by non-residents.
Appendix G contains more extensive data on recreation.
Canoeing usage figures for 1975 again illustrate the uniqueness
of the canoeing experience afforded by the river with 81% of the
2,328 canoeing visitor-days accounted for by non-residents. Maine
residents from all over the state accounted for the remaining 19% of
canoeing visitor-days.
Camping use of the project area occurs throughout the MayNovember period in conjunction with other activities or as a separate
activity, and dominates recreational uses during July and August. In
1975, camping use was split almost evenly between non-resident and
resident campers. Non-residents accounted for 48% camping visitordays, while residents accounted for 52% of the total 1,709 camping
visitor-days during 1975. The North Maine Woods Association maintains
74 campsites within the project area, and nearly all of the camping
activity in the project area occurred in these campsites.
Use figures for hiking, picnicking, and sightseeing totaled
1,125 visitor-days during 1975. Use data is not available by individual activities. Aroostook County residents accounted for 70%,
other Maine residents for 9% and non-residents for 21% of the total
for day activities.
There are no formal hiking trails within the project area, but
abandoned logging roads provide easy access into different areas.
Hikers are generally seeking remoteness and are often involved in
natural study or photography. Most participants in these day-use
activities are local residents who travel over public roads to the
northern portion of the project area to engage in their activity.
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The cool climate in the project area causes the summer recreation season to be short. Activities such as boating, swimming, picnicking, camping, and sightseeing occur primarily from late June through
July and August. The deep snowcover and cold, windy winter weather
limit winter recreational activities such as snowmobiling, snowshoeing,
cross-country skiing, ice-fishing, and winter camping.
The recreationist seeking a top quality fishing experience
can find ample opportunities on the Upper St. John River. The
project area includes 113 miles of major streams (St. John River, Big
Black River, and Little Black River), and 950 miles of named and unnamed tributary streams. Several moderately large lakes (Depot and
Negro Lakes, Big East Lake, and the Falls Ponds), many smaller ponds,
and innumerable beaver impoundments occur.
During the summers of 1975-76, the fishery of streams and lakes
within the project area were evaluated (see Section 2.11). Both
cold- and warm-water fish species were found upstream and downstream
of the damsites.
Other recreational resources that are just outside and adjacent
to the proposed project area should also be considered in the description of recreational resources of the region. The Allagash Wilderness
Waterway and the Fish River Chain of Lakes may have a significant
influence on the ultimate utilization of the project area both with
and without the proposed impoundments.
In the northern Maine region, there are one hundred and six lakes
of sufficient size to support some form of recreational use. The
Fish River Chain of Lakes are very popular and lie close to the dayuse population centers of northern Maine. Angling effort at the Fish
River Lakes is now significantly below what the lakes could support.
The Allagash Wilderness Waterway is located just to the east of the
project area. It has experienced an increasing demand for remote
wilderness recreation pursuits. The Allagash canoe trip has increased
in demand such that the facilities (campsites, launching areas, etc.)
have approached capacity utilization.
The approximate distribution of recreation visitor-days in
Northern Maine for 1975 is presented in Table 2.13-2.
TABLE 2.13-2
Distribution of Visitor Days in Northern Maine
Visitor Days
A.
B.

Upper St. John River (project area)
North Maine Woods (excluding Allagash
Wilderness Waterway)
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17,867
97,590

C.
D.
E.

43,507
233,240
317,707

Allagash Wilderness Waterway
Fish River Chain of Lakes
All Other Aroostook County
TOTAL

2.14

709,911

Aesthetics

Northwestern Maine and the headwaters of the St. John River
are considered by most to be remote and wild. However remote and
wild it is, it cannot be classed as a wilderness due to the presence
of roads and logging activities. Thus, it is viewed as a semi-wilderness and as the largest stretch of uninhabited forestland in the
northeast. The upper reaches of the river during the summer is wide,
shallow and boulder strewn. It flows gently through a landscape of
low topographic relief. There are few signs of man's presence on the
river above the confluence of the Big Black River and the St. John.
This aspect of remoteness and lack of mans' impact elicits a strong
positive aesthetic response.
The landscape is relatively untouched and wild when viewed from
the river. There is little topographic relief in the upper portions
of the river. Further downstream, the relief becomes more pronounced
as Dickey and Allagash are approached. In this region steepsided,
irregularly shaped hills and ridgelines confine the river to a narrow
valley. The predominant vegetation is a mixture of spruce, fir and
northern hardwoods. Speckled alder and redosier dogwood line the
river and act as a transition from the river to the forest. This
transition presents a relatively unmarked panorama of forest and
river. The perceptual experience is dampened to some extent where
man's activities have scarred the river banks and adjacent hills.
Although there may be differences of opinion concerning the
aesthetic quality of specific places within the proposed project area,
the area has an overall positive appeal. Its remoteness and natural
setting are key factors which bring about this assessment. The scarcity of relatively untouched land in the northeast heightens the
aesthetic appeal of the area.
Evidence of former settlements and man can still be seen today
at Ninemile Bridge, Seven Islands, Simmons Farm, Castonia Farm,
Ouellette Farm and the U. S. Forest Service and U. S. Immigration Camps.
These remains serve as a reminder of the activities of the white man
who once settled along the river. Remnants of our earliest settlers
are still in evidence with the many Indian names in the region such
as Pocwoc, Chementicook and Chemquassabamticook. These historical
remnants add much to the favorable aesthetic experience.
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2.15

Noise

A detailed report describing the methodology used and the results obtained in the assessment of ambient and predicted noise levels
is presented in Appendix H.
The project area can be described as a very quiet natural area,
remote from any major industrial activity. However, it is subject to
high traffic noise levels (Lio and L e q sound levels were 55 to 65 dBA)
along the main road. Noise sensitive areas consist of low density
residential areas in the villages and widely spaced residences along
the main road. The estimated yearly average day-night equivalent
sound level (Lqn) for all noise sensitive areas is 60 dB due to the
close proximity of traffic to all residences. This Ldn decreases
to 40 dB at 600 feet from the main road and to 30 dB in the timberland area.
2.16

Future Environmental Setting Without the Project
2.16.1

Topography and General Geology

No drastic changes would be expected without the project throughout the proposed project life. A continued erosion and stream meandering would continue the present geomorphic cycle. This would cause a
gradual modification to an already mature topography.
2.16.2

Ground Water

Existing aquifers are in stable rock and overburden which are
not expected to undergo any significant changes due to natural phenomena.
Future demands for ground water would be similar to the demands today
due to the sparse nature of settlement, climatic conditions and vast
areas which are unsettled. Withdrawals are mostly small quantities
for domestic purposes. Radical shifts or expansions of human activity
are not foreseen. Any new or accelerated activity concerned with land
and mineral resource exploitation would bring with them the problems
of pollution control and waste disposal. This would affect the ground
water in those areas of exploitation.
2.16.3

Hydrology

There are no appreciable changes expected in the hydrology
of the upper St. John basin in the reasonably near future. Changes
in forestry practices could conceivably have minute effects which
would be localized and of an unknown duration. Clearcutting would
temporarily effect local runoff patterns and reduce the evapotransporation. This would cause earlier snowmelt and runoff but would be
temporary and as soon as ground cover re-established itself, the
condition would be attenuated.
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2.16.4

Socio-Economic
2.16.4.1

Demography

Population dynamics of the Immediate Impact Area and
Service Impact Area through 1990 is expected to continue the slight
growth trend set in the early 1970's, with the population reaching
about 7,200 and 20,500 respectively. The county is expected to have
105,000 people of whom 11,000 will be pre-schoolers, 27,000 school
age, 57,000 aged 18-64, and 10,000 senior citizens.
2.16.4.2

Social and Cultural Characteristics

It is assumed that social and cultural characteristics
will remain similar to present characteristics. Smaller families
may, however, improve per capita income and unemployment figures.
2.16.4.3
due
own
may
but

Infrastructure

It is postulated that as demand for services increase
to enlarged populations, towns will be more able to afford their
personnel. It is further postulated that the cooperative systems
not then be as useful. More sewer and water systems will be needed,
not more schools.
2.16.4.4

Housing

With normal growth, the greatest impact will come in
the form of increased pressure for housing and its supportive services.
2.16.4.5

Labor and Employment

It is likely that the total labor requirements for the
wood products industry will grow to 5,000 by the year 2000. Skill
surpluses, shortages, levels of unionization, and wage bargaining
will all undergo change. Increased activity in the pulp and paper
industry will enlarge the professional and technical capabilities of
Aroostook County labor force since a large percentage of its personnel
are highly skilled. If county food processors and farmers adjust
to changing consumption patterns, variations in the food and kindred
products sector will be minimized. Growth in the trade industries
will be in the relatively unskilled occupations, providing balance
to the manufacturing sector. Trade is expected to employ 6,500-7,000
people by the year 2000. It is assumed that the services sector will
increase modestly the labor skill/unskilled ratios for the county.
The agriculture sector is also expected to increase and transportation
and public utilities, finance, insurance, and real estate and public
administration will show modest gains.
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2.16.4.6

Agriculture

As marginal potato land continues to go out of production, fallow land will continue to have production possibilities.
In this manner, the one-crop economy of Aroostook County may be able
to become more diverse and therefore, more stable. Soil productivity
could increase with diversification. Also, linkages between grains
and livestock, just beginning in the county, could materialize. As
in the past, the pace of change between the present and future conditions will be dependent on the crop budgets influenced by outside
market forces as well as internal management efforts in the county.
Farms will be consolidated into fewer units of larger size.
However, efficiency of operations will likely increase. Better
conservation practices, marketing system changes, and improvements
in technology are apt to improve yields and stabilize production.
2.16.4.7

Forestry

Demand for forest products in Aroostook County is expected to increase rapidly. Based on historical evidence, as more
wood is harvested, there will be a gradual shift away from labor intensive forest harvest practices to more mechanized operations. This may
not decrease total employment as intensified forest management practices require additional workers.
2.16.4.8

Industry

Little growth is expected in the contract construction
sector. Manufacturing will continue to be important primarily as
an extension of its existing scope. A potential market of over two
billion bd-ft of wood currently exists in New England alone. There
is also potential for expansion in the finished and semi-finished
wood products industry. Paper consumption is expected to increase
therefore the pulp and paper sector should increase its share of
Aroostook County's manufacturing product value. Food and kindred
products are expected to continue having yearly fluctuations but long
term stability. Other sectors are expected to show little change.
2.16.5

Cultural Resources

The future of known cultural resources without the project is dependent upon three basic factors: (1) the geomorphic cycle, (2) present
and future forest management practices, and (3) the continued public
accessibility to known archaeological sites. If the project area continues along its present geomorphic cycle, many known and recorded
archaeological sites would be further damaged as a result of continued
ice and highwater erosion and natural stream meandering. Should present forest management practices continue or increase, there would
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be continued degradation of these sites. Lumbering practices without
a cultural resource assessment could impact archaeological sites
located in sensitive areas such as forested riverine terraces and
wooded stream confluences. Continued recreational use of the St. John
River for canoeing and/or camping would continue to impact the publically known Big Black archaeological site presently listed on the
National Register of Historic Places. Through the course of time,
these three phenomena are expected to uncover and thereby disturb
hitherto unknown sites.
2.16.6

Aquatic Ecosystem

The state of the aquatic ecosystem within the project area
through the projected 100 year life of the proposed project is directly dependent upon socio-economic considerations. The assumption
that the area will continue to be managed for timber is made for this
projection.
Timber management is not expected to remain at its current
level. However, should they remain so, then there would be little
change in the aquatic ecosystem from its present state. The stream
systems are subjected to periodic sedimentation resulting from road
building and other harvesting activities. Streams in the watershed
would continue to produce short-lived, early maturing populations of
brook trout. This is provided that exploitation remains at the same
levels. Little East Lake and Rideout Pond and the shallower trout
lakes such as Falls Ponds and several of the Negro Lakes are currently
marginal as trout water. It is possible that they will mature to the
utrophic level and make them less valuable as trout water. If
timber exploitation increases, there would be a corresponding increase
in the frequency of disturbances associated with logging operations.
As the percentage of the land being harvested for timber at any given
time increases, the magnitude of the "indirect" effects such as decreased water holding ability and associated increase in runoff would
be expected to take their toll on the quality and quantity of cold
water stream habitat available.
There are indications that the techniques employed by the logging
operators today will change. That is to say that whole tree harvesting
will become the way in the future. This concept of total biomass
utilization will result in a reduction of energy input to the aquatic
ecosystem. Slash will be utilized and removed and thus this form of
organic material will be transported away from the area. Any reduction in energy input would result in a reduction of energy output and
production. The use of potentially damaging toxicants as pesticides
has been largely restricted by law. If for any reason it were deemed
necessary to reinstate the use of these toxic substances, the stream
community structure and long term production would be altered.
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2.16.7

Terrestrial Ecosystem

Several factors including future forest management, natural
events and institutional considerations may interact to influence
the future terrestrial ecosystem of the project area. In the future,
portions of the St. John River could be registered as critical areas
under "An Act Establishing a State Register of Critical Areas"
(State of Maine Legislature, 1974). Critical areas are those officially recognized areas protected through conservation which contain
natural features of state significance, including exceptional plant
or animal habitat. Along the riverland interface, the calcareous
ledges and gravelly banks provide a unique habitat for several rare
and unusual plants. The St. John River above the Town of Allagash is
being considered for inclusion under the "Wild and Scenic Rivers Act"
(U. S. House of Representatives, House Bill 270, January 4, 1977).
The outcome of this proposed legislation is not clear at this time.
Major influences on the structure, composition and diversity
of both wildlife and forest communities will depend on future forest
management practices. Currently, the potential timber productivity
of the project area is not fully utilized. Increased demands for
wood products and intensification of the selective cutting system
in a 20 year cycle should promote increased productivity as overmature and rough growing stock is removed. Although the major land
managing company in the project area foresees continuation of the
selective cutting system, future demands could change management
goals. The use of whole tree harvesting and chipping is increasing.
The use of trees down to 1 inch diameter at breast height by chipping
in the forest would result in yields as high as 3 cords/acre/year.
Regardless of the forest management practices that may be utilized
in the future, the value of the forest resources in the project area
will continue to increase.
As the structure and composition of the vegetative community
changes, the wildlife populations will respond to those changes in
habitat. The intensification of forest management practices is expected to reduce the extent of mature spruce-fir and hardwood forests
in the project area. In general, those species which are representative of mature forests (e.g. spruce grouse, red squirrel) will
decline in numbers whereas those species typically called edge species
(e.g. whitetail deer) will be favored. The protection of deer wintering areas and the enforcement of existing state regulations pertaining
to cutting practices within such areas should also enhance the region's
deer population. Reduction of mature spruce-fir stands is also expected to reduce spruce budworm populations, which in turn will reduce
those species of birds (e.g. warblers) that show a marked correlation
with insect populations. Little change is expected in the amphibian
and reptile populations which presently exist on the project area.
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2.16.8

Recreation

The demand for recreational activities of the type presently
found in the project area will increase with population growth, increasing amounts of leisure time, and increasing disposable income.
Additionally, the number of recreationists desiring "wilderness" or
"semi-wilderness" activities will increase significantly. This would
accompany a dwindling resource capable of providing such activities.
Because the area is presently privately owned and managed primarily for its forest products, the extensive road network designed
for access to the forest resources would undoubtedly be expanded.
This in turn should provide greater access for recreationists seeking
to utilize the area. At the present time, the North Maine Woods
Association is developing a detailed recreational management plan.
This plan is being designed to improve campsites and to direct the
distribution of recreationists to reduce conflicts with timber harvesting operations. Their plan emphasizes the maintenance of the
unique semi-wilderness recreation experience, concurrent with the
timber industry. Improved management techniques and a growing awareness of the value of the project area's resources will serve to improve the quality of the primary pursuits of camping, hunting, fishing and canoeing.
The recreational demand projections without the proposed project are found in Table 2.16-1. An explanation of the development
of these figures including the methodology and criteria by which
the figures were generated is contained in Appendix G.
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TABLE 2.16-1
Recreation Demand Projections
VISITOR DAYS OF RECREATION
WITHOUT
DICKEY-LINCOLN SCHOOL LAKES
2025

2030

9,900

12,300 15,400

19,100

12,000

13,800

15,900 18,400

21,200

14,600

16,000

17,600

19,400 21,300

23,400

5,700

6,800

8,200

9,800

11,800 14,200

17,000

2,600

3,200

3,900

4,800

5,900

31,400

36,300

42,100

48,900

57,000

1975

1980

1985

1988

1990

1995

2000

2005

2010

2015

Camping

1,700

2,100

2,600

3,000

3,300

4,100

5,100

6,400

7,900

Fishing

4,400

5,100

5,900

6,400

6,800

7,800

9,000

10,400

Hunting

8,300

9,100

10,000 10,600 11,000

12,100

13,300

Canoeing

2,300

2,800

3,300

3,700

4,000

4,800

Day
Activities

1,100

1,400

1,700

1,900

2,100

17,800

20,500

23,500 25,600 27,200

TOTAL

2020

9,000

11,100

66,700 78,300

91,800

7,300

3.00
3.01

RELATIONSHIP OF THE PROPOSED PROJECT TO LAND USE

Land Use Characteristics

Commercial forests cover 86% of Aroostook County. Timber
production is the dominant land use in the unorganized townships.
Much of the woodland is held in undivided and in-common ownership,
a pattern dating back to the 1820's. There are very few small
private operators harvesting in the north woods of Maine.
Agriculture is the second largest land use in Aroostook
County, consuming 12.8% of total area of the county. The cropland
is concentrated in the incorporated townships of the eastern part of
the county. From 1959 to 1969 many farms were consolidated. This
served to decrease the numbers of farms, but the acreage in production remained approximately the same. Potatoes are the principal
crop, followed by peas, buckwheat and sugar beets. A very small
portion of the county's land is devoted to non-timberland industrial
uses. Manufacturing, especially the processing of forest and agricultural products, is mostly centered around population centers.
There are eight towns with populations over 2500 and they
consume a relatively insignificant portion of land in comparison to
the county's 6805 square miles. Residential land use is distributed
along highways and secondary roads. Aroostook County had a population density of 13.8 people per square mile in 1970. About 65%
of the households in the immediate impact area are located on lots
of one acre or less.
A relatively small percentage of Aroostook County is devoted
to transportation. U. S. Route 1 is the principal highway artery.
Three railroads have a combined trackage of about 400 miles. Analysis indicated that given the existing traffic, one accident occurs
approximately every ten years on the five grade crossings.
Loring Air Force Base is the only significant military installation in the county. It occupies 9,700 acres, much of which is
undeveloped.
Most of the open farm and woodland within Aroostook County is
available for outdoor recreation. The North Maine Woods (NMW)
is a partnership of landowners, managers, and natural resource
agencies which formed to organize and control the uses of their
land (see Figure 3.01-1). In 1974, 51,673 people used NMW lands,
mostly for hunting and fishing.
Zoning controls are in effect on more than 75% of the land in
Aroostook County including the proposed Dickey-Lincoln School project site. Shoreland zoning is in effect throughout the state.
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Presently the Maine Land Use Regulation Commission (LURC) has planning and zoning powers over all of Maine's plantations and unorganized
townships. LURC has adopted rules and regulations designed to
enforce its Comprehensive Land Use Plan. These rules and regulations contain a section on land use standards for flood prone area
protection. One of the stated purposes is to regulate certain land use
activities in flood prone areas to comply with the cooperative agreement between LURC and HUD regarding the regulation of land use so
that flood insurance can be made available to persons in flood prone
areas. These rules and regulations become effective when an official
Land Use Guidance Map is certified by LURC. Until that time, there
are interim standards which are presently in effect. Table 3.0-1
provides a synopsis of the Land Use Regulation Commission's major
policies, zoning districts, development potential and need for
protection.
3.02

Future Land Use Characteristics Without the Project

Land use is not expected to change significantly in Aroostook
County. Ownership of forest lands should remain basically the
same but increased cutting, better use of wood cut, and active
reforestations programs will likely occur. Land values should
continue to rise. Land in agricultural production is expected to
decline; but that which remains will be more diverse in terms of
crops and there could be an increase in livestock production.
No major changes are expected in the industrial or residential
area. The county should retain its rural character. Public roads
are expected to generally remain limited to the eastern corridor
although an east-west highway has been considered. Recreation
demands are expected to increase as shown in Table 3.0-2.
The land will remain subject to periodic flooding except at
Fort Kent where a dike is being built. This dike will provide limited
protection. More formal land use planning will need to be instituted
and improved water quality will increase the use of the St. John
River Basin.
The management of the lands in the unorganized towns by the
Land Use Regulation Commission is expected to continue. The result
of this management is expected to develop a balanced usage of the
forest and wildlife resource.
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SOCIO-ECONOMIC ASSESSMENT
DICKEY-LINCOLN PROJECT
Edmunds (on

LANDS ADMINISTERED BY
NQRTH MAINE WOODS
Figure 3.0-1

TABLE

0.16-1

POLICY AND DISTRICT INTER-RELATIONSHIPS
MAJOR POLICIES

Protect the
Natural
Resources

DISTRICTS
PROTECTION
P-WL Wetland
P-FP Flood Prone
P-SG Soils and Geology
P-RR Remote Recreation
P-MA Mountain Area
P-FW Fish & Wildlife
P-WS Watershed
P-AR Aquifer Recharge
P-CA Conservation Area
P-UA Unusual Area
P-RS Rivers & Streams
S-SL Shoreland

DEVELOPMENT POTENTIAL

NEED FOR PROTECTION
MOST

LEAST
. No new buildings permitted (except in special circumstances)

. Needs most protection
because of hazards of
flooding, erosion, sedimentation and potential
harm to water quality,
wildlife habitat and special recreational resources

. Other development
strictly regulated

MANAGEMENT
Maintain the
Wild Character of Certain
Large Areas

M-NC

Natural Character

. Forest and agricultural
management related
development permitted

. Needs high degree of protection to ensure conservation of wild character

. All other development
limited and strictly
regulated
MOST

LEAST

POLICY AND DISTRICT INTER-RELATIONSHIPS
MAJOR POLICIES

(Cont.)

DISTRICTS

M-HP Highly Productive
M-Gen General

MOST

LEAST

MANAGEMENT
Support Multiple
Land Use
Management

NEED FOR PROTECTION

DEVELOPMENT POTENTIAL

Needs intermediate degree
of protection to ensure
that the resource continue
to produce a sustained yield

Forest and agricultural
management related develment permitted
Low density residential
development permitted on
large lots

DEVELOPMENT
Encourage New
Development
Within Reasonable Limits

D-PUD Planned Unit
Development
D-NR Non-Residential
D-Gen General

Any development permitted
within limits of district
and resource capability

Needs least protection
because only those sites
most suitable for develment will be so zoned
MOST

LEAST

TABLE 3.0-2
Project Area Without Dickey-Lincoln School Lakes
Selected Year Projections

Camping
Fishing
Hunting
Canoeing
Day
Activities
TOTAL
3.03

1975

1985

1988

1995

2000

2010

2020

2030

1,700
4,400
8,300
2,300
1,100

2,600
5,900
10,000
3,300
1,700

3,000
6,400
10,600
3,700
1,900

4,100
7,800
12,100
4,800
2,600

5,100
9,000
13,300
5,700
3,200

7,900
12,000
16,000
8,200
4,800

12,300
15,900
19,400
11,800
7,300

19,100
21,200
23,400
17,000
11,100

17,800

23,500

25,600

31,400

36,300

48,900

66,700

91,800

Land Use Characteristics with the Proposed Project

Construction of the project would require the relocation of
116 residences in the town of Allagash and 45 in St. Francis. This
relocation would require lands currently being used for other purposes.
St. Francis already owns a 100 acre site that is available for
relocation of displaced residents should the proposed action be
approved for construction. St. Francis town officials have recommended
that a portion of this 100 acre site be used by construction workers
for residences.
It is reasonable to expect that the surrounding towns would
enact various zoning ordinances in response to the added demands
on their lands by the construction force and to the added flood
protection. Flood plain development could be expected, thereby
taking agricultural lands out of production and putting them into
commercial and residential use. However, land is plentiful and floodplains could be protected from development if proper zoning were
instituted.
Project implementation would take 88,000 acres of forest and
wildlife habitat out of existence. Further impacts upon current
land use would result from the loss of private logging roads and
existing access to harvestable timber. Approximately 30,000 acres of
land would be acquired as project lands beyond the requirements
of the reservoirs. This land would be controlled and therefore
the use placed upon it would differ from its current usage. Additional lands may be required for fish and wildlife mitigation. This
land would be managed for that purpose and as such could differ from
current or future use.
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Project implementation is in direct conflict with private
land use patterns for the above stated reasons. A severance fee
would be included in the land valuation to compensate for this loss
of land and access. It also conflicts with the State of Maine's Land
Use Regulation Commission (LURC) designation of this area as a wildlife habitat unit. Fish and wildlife mitigation measures would mitigate a portion of this impact. The remainder would be classified for
a different use. The loss of continuity and rather sizable change in
environment would have to be re-evaluated and new plans and policies
would have to be drawn up by LURC.
Usage of Rt. 161 between Fort Kent and the project area would
experience a temporary growth in traffic of about 200-300 percent.
The rail traffic may not increase substantially, but the probability
of accidents at the five grade crossings would be expected to go
from one every 10 years to one in every five years.
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4.00
4.01

IMPACTS

Topography and General Geology

The reservoir pools reduce the stream bed area available for
erosion during high flow conditions. The amount of sediments that
would be released downstream would be trapped within the proposed
reservoirs. The pool areas would permanently inundate the steep
banks along the present stream courses which periodically slough
debris into the streams. Some of the existing terraces and scarp
surfaces at reservoir level in the Lincoln School pool may become
unstable because of fluctuating levels in pool elevation. These
critical slopes would be investigated and measures would be taken
to minimize the occurrence of slides during the reservoir operation.
The reservoirs would create a large dendritic pool not unlike
those formed during the last glacial recession.
4.01.1

Surficial Geology

Inundation of the valley would cover the existing deposits
of sand and gravel. The proposed project would add to the deposition
of fine grained materials such as sand, silt and clay. It would
change the location of coarse deposits to areas higher up on the
valley walls. It would be expected that limited areas of new sand
and gravel deposits would be established.
Approximately 57 million cubic yards of earth would be removed
from the reservoir areas for the construction of the project
structures. Present studies indicate that sufficient material is
available from areas which would be inundated. Final design would
designate the actual limits for each of the areas of required
excavations for construction materials.
4.01.2

Bedrock

The project would require approximately one-half million cubic
yards of select rock for slope protection. Present studies are
directed at locating suitable sources of rock other than the igneous
intrusives at the Gardner Mountain and Deboullie Mountain complex.
The impact of removal of quantities of rock such as these would produce an excavation of approximately 150 yards square by 50 yards deep.
The excavation would be dressed to leave a minimal visual impact.
4.02

Seismicity

An increase in seismic activity as a result of reservoir loading and water fluctuation is likely to occur. Reservoirs such as
Dickey are not the cause of earthquakes, they are the triggering
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mechanism for the release of already present earth stresses. Analysis
of potential seismic forces from a smaller magnitude fault such as
the inferred Hunnewell fault indicate that greater forces would be
produced by the major fault in the St. Lawrence Valley attenuated
over the distance to the dam. Hence, the maximum credible earthquake
for which the dams are designed is greater than any possible earthquakes that may be triggered by the reservoir.
4.03

Ground Water

The lakes caused by the Dickey and Lincoln School dams would
inundate the river valleys to elevation 910 and 620 respectively.
Unconsolidated deposits within the reservoir and some rock at the
valley walls would be submerged permanently. The higher water
surface would provide some recharge to the ground water through
hydraulic connections with permeable zones. The water table would
readjust and rise adjacent to the reservoirs. Ground water would
have a limited demand around the reservoir; residents affected by
the project are to be relocated. A higher water table around the
pool above Lincoln School would alter drainage in the overburden
and affect the use of water at shallow depths such as in dug wells
and septic systems.
4.04

Hydrology
4.04.1

Reservoir Characteristics

Dickey Lake would be created by impounding approximately
7.7 million acre-feet of water behind a 335 foot high dam. The
lake would have a maximum water surface area of 86,000 acres at
elevation 910 feet mean sea level (msl). The reservoir would utilize
the upper 42 feet of storage for flow regulation for at site and
downstream power generation. This represents approximately 2.9
million acre-feet of storage. The lake would normally experience
about a 22-foot drawdown during the annual operational cycle.
Maximum drawdown would be attained during the winter months when
the snowpack accumulates and runoff is at a minimum. The reservoir
would then refill during the April-May runoff. Maximum drawdown
to elevation 868 msl would be expected to occur very infrequently
and only during severe droughts. Computer simulation studies utilizing 41 years of hydrologic record showed that maximum drawdown
occurred once. Pool fluctuations during the summer months would
approximate two feet (June through October) and generally less
than two to three inches daily.
Lincoln School Reservoir would serve to partially reregulate
releases from Dickey Reservoir, which would vary from zero to
40,000 cfs. Lincoln School would also provide afterbay storage for
pump back to Dickey Reservoir. Generating discharges from Lincoln
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School would vary from 1000 cfs to 16,000 cfs. Some spillway discharge would occur occasionally during snowmelt runoff. Such excess
discharge would originate mostly from the relatively uncontrolled
Allagash River watershed. Lincoln School Reservoir would have an
ultimate 30-foot maximum operating range from elevation 590 to 620
msl. The maximum operational range provides 58,000 acre-feet of
reregulating storage. Typical operating conditions would produce fluctuations of about 12 feet weekly. Daily fluctuations are expected
to be six to seven feet. Maximum rates of change within the reregulating reservoir would be about one foot per hour.
The pool would normally be at its weekly minimum on Monday
morning prior to peaking releases from Dickey and would generally
rise, though fluctuating daily, to a maximum on Friday evenings.
The pool would then be drawn down steadily over the weekend to
near minimum on Monday morning.
4.04.2

Downstream Flow Regime

As previously indicated in Section 2, the St. John River is
subject to wide variations in natural flow. Late summer and winter
months now normally experience low discharges. The demand for
electrical generation in New England is nearly the converse of this
phenomenon, with the greatest loads occurring in winter and minimal
loads in April and May. Consequently during the winter months,
releases from Dickey storage would be maximum, and in the springtime,
releases would be minimal. The result would be an average augmentation of about 7000 cfs in downstream flows during the normally low
flow winter months and an average reduction of approximately 15,000
cfs during the normally high flow spring months. Peak floodflows
would be .-educed by approximately 50 percent at the downstream damage
center at Fort Kent. Downstream flow augmentation would result in
about a one foot increase in the annual average river stage during
the summer to as much as four feet during the winter months.
While Lincoln School is classified as a reregulating reservoir, it would not provide a steady discharge rate. Releases would
vary depending upon power demand, and there would be some resulting
fluctuations in downstream river stage. Changes in river stage near
the town of Fort Kent would normally not exceed three to four feet
on a daily basis or five feet on a weekly basis. Maximum hourly
rate of change would approximate 1.5 feet per hour near the mouth of
the St. Francis River and about one foot at Fort Kent. These effects
would be further attenuated downstream to Grand Falls. At this point,
the New Brunswick Electric Power Commission dam would further reregulate discharges in connection with normal power operations.
A more detailed discussion of the expected project operation,
pool fluctuations and resulting flow regimes is contained in Design
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Memorandum No. 3, "Hydropower Capacity and Project Economics", USCE.
4.05

Water Quality

The prediction of future water quality conditions in and downstream from a proposed impoundment is dependent upon a myriad of
physical, chemical and biological phenomena. It is known from
limnology (science of lakes) that all physicochemical and biological
functions are greatly controlled or influenced by lake hydrodynamics, lake thermodynamics, and the quality of inflowing water.
To make the predictions that follow for the Dickey-Lincoln
School Lakes system, extensive physical and mathematical model investigations of the hydrodynamic and thermal stratification characteristics of the tandem lakes were made and baseline water quality
surveys in the contributing watershed of the Saint John River were
conducted. The results of these investigations and surveys are
presented in detail in Design Memorandum No. 5, "Water Quality", USCE.
4.05.1

Reservoir Water Quality
4.05.1.1

Dickey Lake

Construction of the project would create two impoundments, Dickey and Lincoln School Lakes. Dickey Lake would have a
dendritic shape with three major arms, namely the St. John River, the
Little Black River, and the Big Black River. Its maximum depth would
be 325 feet near the dam, the mean depth would be 78 feet and the
detention time would be 2-3 years. Lincoln School Lake would be an
elongate impoundment with no major arms, and would have a maximum
detention time of several weeks. The Lake's ultimate maximum depth
would be 80 feet, and its mean depth would be 33 feet.
As a consequence of the project, the existing terrestrial
environment in the project area would be converted to an aquatic
environment through inundation. A number of physical and chemical
changes in water quality would occur, especially in Dickey Lake
with its long detention time. Factors that would influence reservoir water quality include basin climatology and hydrology, reservoir clearing practices, thermal stratification, morphometric characteristics, and inflow quality. The primary factors that would influence water quality in Lincoln School Lake are the quality of the
water released from Dickey Lake and the quality of inflows from
the Allagash River. Differences would occur in Dickey Lake between
the quality of water in the coves at tributary inflow points and
that of the main body along the St. John River arm. Lincoln School
Lake would be totally mixed with homogeneous quality conditions.
Dickey Lake would exhibit temperature-induced density stratification as a result of weather conditions. The temperature regime
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of the lake with both initial and ultimate power development was simulated for a wide range of hydrologic and meteorologic conditions
using a mathematical model which incorporated specific hydrodynamic
characteristics of the Dickey-Lincoln School Lakes system developed
through physical modeling. The temperature simulations indicate
that the strongest stratification conditions would exist in mid-summer
when temperature differences as large as 36 Farenheit degrees (20 C°)
would exist between the surface and bottom waters. The temperature
of the lower 200 to 250 feet of the lake would remain near 39°F (4°C)
throughout the year, while mid-summer surface temperatures would range
from 57°F-75°F (14°C-24°C). The location of the thermocline would vary
from 5 feet to 45 feet below the surface, depending on daily atmospheric conditions and time of year; the thermocline would be depressed
through the fall season as a result of surface cooling. Simulated
temperature profiles representing the most wide range of conditions
on August 15 from six historical years studied in the temperature
regime analysis are presented on Figure 4.05-1.
During the filling period of Dickey Lake, biogenic meromixis,
a condition of biochemically induced chemical stratification that
prevents complete mixing of a lake, could develop. Initiation of
pumpback operations immediately after filling would destroy any
such condition, and the lake would then become dimictic and holomictic, meaning that it would experience two turnover periods per
year (spring and fall) and the turnover would encompass the entire
depth of the lake. Following the fall turnover period, an ice
cover would form and would last until the following spring. With
the ice cover providing insulation, the lake would exhibit a reverse
stratification pattern owing to the fact that water has its maximum
density at 39°F (4°C) and is less dense at colder temperatures. Temperatures would range from 32°F (0°C) at the surface, through a zone
of increasing temperature, to as high as 39°F (4°C) in the major portion of the lake's depth. The actual temperature regime would be influenced by the degree of wind-induced circulation experienced prior
to ice formation, the date of ice formation, the thickness of the ice
cover and the amount of heat transfer through the mud-water interface
of the lake bottom. As a consequence of winter stratification,
the temperature of outflows from Dickey Lake would be several
degrees warmer than natural conditions. This warm water would preclude freezing and would be transferred downstream through Lincoln
School Lake, and perhaps, below Lincoln School Lake to the St. John
River.
Dissolved oxygen concentrations would be near 100 percent
of saturation in the upper portion of the lake and at or above
6 mg/1 in the lower portion at the end of the summer stratification
period. The low bottom temperature would tend to reduce biological
and chemical consumption of oxygen. The turnover periods would be
of sufficient duration to satisfy the oxygen demand of the bottom
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waters and maintain a high dissolved oxygen level through transfer
at the air-water interface. Some shallow coves may exhibit dissolved oxygen concentrations approaching 2 mg/1 during the summer
due to wanner bottom temperatures and associated greater biological
activity, and due to the morphometry of the cove bottom.
Dickey Lake would have a 96 to 98 percent sediment trapping
efficiency because of its long detention time. Coarse-grained particles (bed load) would be deposited rapidly near each inflow point,
while finer material (suspended sediment) would be transported
farther out to other portions of the coves and arms of the lake
before being deposited. Only the most finely grained sediments in
colloidal suspension would pass through the lake and be discharged
downstream. Daily suspended sediment discharge data were collected
by the USGS at the streamflow gaging station on the St. John River
at Dickey for the period October 1975 through September 1976. This
data disclosed a suspended sediment load of 36.5 tons per square
mile per year. The bed load portion of the total sediment load was
assumed to be equal to the suspended sediment load. Using these
loading rates, it was determined that 0.13 percent (10,000 acre-feet)
of the total volume of the lake would be lost due to sediment accumulation in 100 years.
The true color of Dickey Lake would depend on the amount of
dissolved solids in the water column. The main determinant, in
this case, is dissolved organic matter. Prior to stabilization, the
lake would progress from yellowish-brown, the color produced by
pure organic matter, to greenish-yellow. When stabilized, the surface waters would vary seasonally at different lake locations from
greenish-yellow to greenish-blue. The true color should not interfere with post-stabilization phytoplankton productivity. The apparent color of the lake would be influenced by the amount of suspended
material present and, therefore, would vary seasonally depending
upon stratification, mixing, hydrologic conditions and the amount
of aquatic biota present. Color would increase with depth during
summer stratification with maxima occurring in the area of the thermocline due to a complex stratification of algae, bacteria and colloidal and dissolved materials.
The ionic composition of Dickey Lake would depend upon the
constituent loadings from precipitation and the biogeochemical
processes of the watershed and the lake. The anion composition of
Dickey Lake would tend toward a concentration order (decreasing) of
bicarbonates, sulfates and chlorides. The cation composition would
tend toward an order (decreasing) of calcium, sodium, magnesium and
potassium. These orders parallel the concentrations of the constituents observed in the surface waters of the watershed during
the baseline water quality survey.
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The most important heavy metal from an environmental health
standpoint that would be present in Dickey Lake is mercury. Mercury
has been observed in the watershed in erratic, and sometimes high
levels. Sediments would carry a significant portion of the mercury
entering the lake through adsorption. Suspended material has a
greater adsorptive capacity than coarser bed load material and would
tend to carry the mercury to the deeper portions of the lake before
deposition occurs. During circulation periods, mercury in the lake
would be distributed throughout the water column and would become
available for biological uptake. During stratification periods,
much of the mercury would precipitate to the lake bottom, some of
which would be buried in the bottom sediments and would be lost to
further resuspension. The cold temperatures of the lake bottom
would not favor the conversion of mercury compounds to mercuric
ions or their subsequent methylation. The greatest biological
methylation would occur during the spring circulation period and
during the early stages of stratification development.
Nutrients would be introduced into the lake by tributary inflows, sediments, precipitation and leaching from the inundated soils
and vegetation. Predictions of the natural loadings of nitrogen
and phosphorus from the watershed and precipitation lead to the conclusion that Dickey Lake would be a phosphorus limited, oligotrophic
water body. Leaching from the soils and vegetation would be greatest during the filling stage and for several years after until chemical stability is achieved. Nutrient levels in the lake would be
sufficient to support the growth of phytoplankton in the photic zone.
Reservoir clearing practices would influence lake water
quality, especially during the reservoir filling phase and during
the period prior to the achievement of chemical stability. The
greatest impacts would result from the leaching of nutrients from
inundated soils and vegetation and the decomposition of organic
material. These occurrences would cause short term enrichment of
the lake and an anaerobic condition in the lake bottom. The releasing of water from the bottom of the lake through the diversion tunnel
during filling would withdraw some of the nutrients and organics
from the lake, thereby causing a short term effect downstream.
Water temperature would be the major factor controlling leaching
and decomposition rates. As the lake fills and thermal stratification develops, colder water at the bottom of the lake would bring
about a reduction in these rates. In six to nine years after filling,
the initial mass of organic substances is expected to stabilize and
Dickey Lake would reach chemical stability.
Nitrogen supersaturation is expected to occur in Dickey Lake
as a result of natural limnological processes. During the spring
circulation period, dissolved nitrogen would be in equilibrium with
the atmosphere at 100 percent of saturation. If, with the onset
of thermal stratification, the rate of warming of the surface layers
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of the lake exceeds the rate of nitrogen gas loss, nitrogen in the
zone below the influence of thermal circulation and wind mixing would
supersaturate as a consequence of the hydrostatic pressure. The major
portion of the water withdrawn from the lake would come from the
supersaturated zone, therefore the waters entering Lincoln School Lake
would also be supersaturated. The effect of the pumpback current upon
nitrogen levels in Dickey Lake is not quantifiable, however, it is expected to have a moderating effect in the area of the lake near the dam
and thus on the nitrogen levels of discharges into Lincoln School Lake.
Nitrogen supersaturation resulting from the normal operation
of the water control facilities at Dickey Lake would not occur.
Spillway operations at dams in the northwest portion of the country
have been identified as causing nitrogen supersaturation. These
spillways are of the operating type and discharge great quantities
of water frequently and for long durations. Large quantities of
air are entrained by the flow over the spillway, and, as the flow
descends into the deep plunge pool of the downstream stilling basin,
high hydrostatic pressure causes the air to go into solution, resulting in a nitrogen supersaturation condition. The spillway at Dickey
Lake, however, would be of the emergency rather than operating type
and would discharge very infrequently (time interval between events
is measured in years). There is no evidence that the other water
control facilities at Dickey Lake (the turbines and diversion tunnels)
would contribute to any nitrogen supersaturation.
Coliform bacteria levels introduced to Dickey Lake at the
inflow points are expected to fluctuate as observed during the baseline water quality survey. The lake is expected to display the
typical characteristics of other artificial impoundments by effecting
a significant reduction in bacterial levels during storage. Open
water levels would be lower than those of the coves affected by
the littoral influences of the shoreline and tributary streams.
4.05.1.2

Lincoln School Lake

Lincoln School Lake, because of its short detention
time and large flow-through volume, would have the flow characteristics of a run-of-the-river impoundment. Results of the physical
hydraulic model study of the lake indicate that it would be totally
mixed. Conditions in the lake would be further complicated by the
fact that water would be withdrawn from it at two locations; discharges would be made through the outlet facilities at Lincoln School
Dam and water would be pumped back into Dickey Lake from the upstream
end. Discharges from Dickey Lake would have the greatest influence
on water quality conditions in Lincoln School Lake because of the
large volume of the inflows over short durations. The natural flows
of the Allagash River would be the other major source of water to
the lake.
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Water temperatures in the lake would be uniform with depth
(isothermal) and would be influenced by the temperature of inflows
from Dickey Lake and the Allagash River and by climatic conditions.
Significant warming of the cool outflows from Dickey Lake would occur
in Lincoln School Lake. The temperature of outflows from Lincoln
School Lake would be the mixed in-lake temperature. The possibility
exists that small vertical temperature variations may develop during
periods when discharges are not being made from Dickey Lake. However,
such weak stratification development is expected to be destroyed
with the next inflow period. Warm winter outflow temperatures from
Dickey Lake coupled with the dynamic nature of Lincoln School Lake
could result in warmer than natural outflow temperatures and perhaps
the prevention of an ice cover on the lake.
Dissolved oxygen concentrations in Lincoln School Lake would be
greatly influenced by Dickey Lake outflows. These discharges are
expected to have dissolved oxygen concentrations ranging from 60 to
near 100 percent of saturation. Mixing and atmospheric aeration in
the isothermal lake are expected to maintain dissolved oxygen within
this range of concentrations.
The entire Lincoln School Lake area would be cleared of woody
vegetation. Filling of the lake would be accomplished over a very
short period of time ranging from a few days to a few weeks, depending
on the time of year and coincident operations at Dickey Lake. Because of the short filling time and dynamic operation of the lake,
water quality changes due to leaching from the inundated soils and
decomposing vegetation would be transferred downstream from the lake
through the outflows.
Outflows from Dickey Lake may be supersaturated with nitrogen
as a result of naturally occurring, in-lake phenomena. Turbulent
mixing and the isothermal conditions within Lincoln School Lake
should decrease the dissolved nitrogen concentrations. Lincoln
School Lake would have an operating spillway that would discharge
more frequently than the Dickey Lake spillway. Steps would be taken
to mitigate against any nitrogen supersaturation problem through the
exercise of appropriate hydraulic design procedures, such as design
of a shallow, rather than deep stilling basin.
The major source of sediments to the lake would be the Allagash
River since Dickey Lake would greatly reduce the load from the St.
John River. The dynamic nature of the lake should not be conducive
to sediment accumulation, and no problems are expected.
Mercury concentrations are not expected to exceed natural
conditions. Other physicochemical characteristics of the lake would
be primarily a function of inflows from Dickey Lake and, to a lesser
degree, from the Allagash River.
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4.05.2

Downstream Water Quality

The quality of the waters of the St. John River below the project site would be affected by the construction and operation of
the project. Short to intermediate-term effects could be caused
by erosion during construction. Some material could be washed into
the river despite the employment of mitigation methods. The result
would be increased dissolved and suspended sediment with associated
increases in the values of specific electrical conductance and
turbidity, and an increase in the bed load portion of the total sediment load. These effects would occur during rainfall-runoff events
and are expected to be of a magnitude similar to that which occurs
presently from the disturbed portions of the watershed.
Short-term nutrient enrichment could occur as a result of
reservoir clearing and filling activities. Waters expected to have
somewhat higher than normal nutrient levels would be released
from Dickey Lake throughout the duration of these activities.
Lincoln School Lake would have a short detention time and, consequently, would pass downstream the enriched waters from Dickey
plus the nutrients leached from the lake bottom soils and vegetation.
The impact of the project on downstream water temperatures
with both initial and ultimate power development was evaluated with
the use of a mathematical reservoir temperature model. The model
was used to predict the temperature regimes of the two lakes and
their respective outflow temperatures for six years. These six
years represented a wide range of experienced hydrologic and meteorologic conditions considered to be indicative of expected future
conditions. The outflow temperature from Lincoln School Lake was
then compared against a band of water temperatures representing the
range that naturally occurs within the St. John River below Lincoln
School Dam. The results of this analysis showed that the daily
average outflow temperatures from Dickey Lake would be much cooler
than natural while those from Lincoln School Lake would be consistently near the lower curve of natural conditions. The results of
these simulations for the two years exhibiting the greatest difference
in outflow temperatures are presented in Figures 4.05-2 and 4.05-3.
As a consequence of the construction and operation of the project, the temperature regime of the St. John River immediately below
the Lincoln School Dam would be much cooler than that experienced
in the past with summertime average temperatures 5F°-11F° (3C°-6C°)
cooler in the six study years. In addition, the range of temperatures to be expected would be much more narrow. Natural summertime
water temperatures fall within a 20F° (11C°) band whereas post-project
temperatures are expected to fall within a 9F° (5C°) band. Temperatures would change with distance downstream from the project as the
water adjusts towards equilibrium with atmospheric conditions. The
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rate at which the water gains or loses heat along a stream varies
inversely with the flowrate. Because outflow rates from Lincoln
School Lake within each day would range from a base flow condition
of 1,000 cfs to a power generation flow of 16,000 cfs, it is possible
that fluctuations in temperature may be experienced for an indeterminable distance downstream over the course of a day. These variations would depend on the flow rate and temperature, time of day and
ambient conditions.
Winter time outflows from Lincoln School Lake would be warmer
than natural river conditions. This could result in the prevention
of ice formation on the St. John River below the project. The extent
of such a condition would depend on the rate and temperature of the
outflow and the climatic conditions.
The sediment load in the river would be reduced because of the
high trapping efficiency of Dickey Lake. The major portion of the
remaining sediment load would be that portion contributed by the
Allagash River which does not settle out in Lincoln School Lake.
Dissolved oxygen levels are expected to range from 60 to 100
percent of saturation, depending on the degree of aeration effected
by the Lincoln School Dam outlet works. Nitrogen supersaturation
conditions are not expected to result from the operation of the
Lincoln School Lake project.
All other physicochemical parameters in the St. John River
below the project would correlate with their levels in Lincoln
School Lake.
4.06

Impacts on Climatology and Air Quality
4.06.1

Climatological Impacts

The assessment of the impact of the proposed project on the
meso-climate is done by a comparison of impacts of known lakes of
comparable size (notably Moosehead). The comparison was restricted
to lakes of northern Maine to insure essential identity of the background macro-climate upon which the local meso-climatic impact is
observed.
Based on the comparison of various field data for the five
year period, 1970-1974, an analysis of the impacts on the mesoclimate by the proposed project suggests the following:
a. The impact would be trivial and insignificant compared with
that of Lakes Erie or Ontario of the Great Lakes System, for two
reasons. The Maine lakes, even including the proposed Dickey-Lincoln
project, can have no measurable trace of an impact on the macro-climate
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that the Great Lakes system has. Also the area of the proposed project is some 30-40 times smaller than that of Lake Erie or Ontario
and would not furnish air trajectories over water long enough to generate strong atmospheric reactions in the upper atmosphere.
b. Observable impacts would be maximal at the downwind edge
of the lake and minimal at the upwind edge. This favors the east
side of the proposed lake over the west side for maximum impact.
It also favors the southern end of the proposed lake during the
colder half and the northern end during the warmer half of the year.
c. The meso-climatic impact of the proposed lake, like that of
any other lake, would tend to be at maximum intensity at those times
of the year when the lake's surface is warmest or coldest relative
to the ambient atmosphere. In Maine, the relatively coldest water
occurs in May and early June. The relatively warmest water occurs
in November and early December. August marks the first autumn
night radiational cooling. The time of minimum meso-climatic impact
of the Maine lakes occurs in late winter when they are most deeply
covered with ice and snow.
d. At these critical times of the year, the following observable degree of impacts on the favored edge of the proposed lake
can be expected.
(1) Late Winter (February): During this month of minimum
impact, no observable effect whatsoever of the proposed project on
the local environment is indicated nor is it to be expected.
(2) Late Spring (May): During this month of maximum
relative coldness of lake waters in northern Maine, the only observable impact on the local environment would be an average lowering
of the daytime maximum temperature by IF0 to 3F° in favorable locations.
Some suppression directly over the lake of midday cloudiness and
light convective showers can be expected. However, these would not
be sufficient enough so as to affect monthly pricipitation totals
measurably.
(3) Late Summer (August): During this late summer month
of early autumn, the nocturnal radiational cooling coupled with the
continuing warmth of the lake waters would be an increase in fog.
The fog is expected to be ofthe early morning steam fog variety.
This variety is common to most Maine lakes at this time of the year.
(4) Late Autumn and early Winter (November): During this
month, lakes are warmest relative to the cold polar air masses of
early winter. The greatest transfer of heat and moisture to the overrunning atmosphere occurs at this time. The local effect of the proposed project would be to raise nocturnal minimum temperatures on
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the average of 1F° to 3F°.
to a lesser extent.

Daytime temperatures would be elevated

There are also suggestions that the proposed reservoir would
moderately increase low level convective cloudiness and trace type
snow showers over and downwind from the reservoir. These are not
expected to measurably affect the total precipitation.
4.06.2

Air Quality Impacts

The impact of construction and operations of the proposed
project on atmospheric pollutants is estimated to be negligible
and therefore not of major concern.
There is nothing in the routine operation of a hydro-electric
installation that would contribute heavily to atmospheric pollution.
Temporary and local degradation of the air quality could be
experienced during the construction phase of the proposed project.
This activity would produce temporary smog conditions in local sections of the valley, but such conditions would be local and of very
short duration. The burning of forest and slash materials presents
a temporary problem. Burning would be carried out under optimum
conditions and not for prolonged periods. The burning would be
carried out during unsettled windy conditions usually accompanied by
light showers or snow flurries. These conditions would facilitate
the rapid dispersion of smoke.
4.07

Socio-Economic Impacts
4.07.1

Construction Phase
4.07.1.1

Demography

The construction of the Dickey-Lincoln project would
result in a major increase in population in the Service Impact Area,
especially in the Immediate Impact Area. Some preproject temporary
moves are occurring now but the major movement would begin when
workers come from other parts of the country and possibly Canada
to cut trees and construct the project. Table 4.07-1 shows the
estimated population increase the 7-1/2 year construction period
would induce. Peak population is expected in the first half of the
sixth year, when the estimated 2,700 new residents represent 43% of
the estimated 1973 population of the Immediate Impact Area.
It is further estimated that 500-600 secondary and tertiary jobs
would be generated as a result of the project but would be seasonal,
temporary, and occupied by spouses of construction workers. Most
of these would occur in the Immediate and Service Impact areas. It
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TABLE 4.07-1
POPULATION INCREASES BY TYPE GENERATED
.
BY CONSTRUCTION OF THE DAMS PROJECT IN THE SERVICE IMPACT AREA1
I
Yearly Quarter
Starting in:
Year
1
Year
2
Year
3
Year
4
Year
5
Year
6
Year
7
Year
8

May
August
November
January
May
August
November
January
May
August
November
January
May
August
November
January
May
August
November
January
May
August
November
January
May
. August
NovemberJanuary
May
August

II

IV

III

Total Construction 2 Workers Remaining in^
Area Year-round for
Workers Commuting 4
Workers Required
from Local Area
a Two-year Period
On Project
100
100
80
80
180
233
130
130
340
340
107
100
1043
1273
120
120
1656
1850
280
240
1766
1766
260
260
1586
970
207
127
60
40

80
80
80
80
100
100
100
100
100
100
100
100
120
120
120
120
240
240
240
240
240
240
240
240
100
100
100
100
40
40

12
12

—

—

—

—

62
110
17
17
206
206
—

—

—

104
127

819
1026

—

—

—

—

166
185
28

1250
1425
12

—

—

177
177
20
20
159
97
21
13
6

1349
1349

—

VI

Workers Living in 4
Workers Children
Area During SeaWorkers Dependents 4
Residing on
sonal Construction Residinq in Area
Year-round Basis

8
8
18
23
13
13
34
34
7

V

—

...
1327
773
86
14
14
...

231
231
231
231
287
287
287
287
287
287
287
287
515
630
343
343
619
915
689
689
1139
1139
689
689
785
481
287
287
115
115

161
161
161
161
200
200
200
200
200
200
200
200
240
240
240
240
480
480
480
480
480
480
480
480
200
200
200
200
80
80

VII
Total Construction Population
Generated in
in Area
323
323
311
311
449
497
404
404
593
593
387
387
1454
1776
463
463
2309
2580
945
929
2728
2728
929
929
2212
1354
473
401

169
155

H h e s e numbers should be considered approximations and not absolute numbers; assumptions used in developing these numbers follow immediately
^From Army Corps of Engineers New England Division
Estimates by E.C. Jordan personnel derived from numbers of workers in skilled work categories required on a year round basis supplied by Army
Corps of Engineers, New England Division.
^Estimates derived by E. C. Jordan personnel based on information provided by Maine construction companies, available in Appendix E and from
estimates of average family size in Maine from the 1970 Census of Population. Detailed Characteristics, Final Report PC (1)-D21, Maine.

TABLE 4.07-1

NOTES

ASSUMPTIONS:
Workers remaining year-round in the area for at least two
years would have marriage and family patterns similar to those
of the population of Maine, which would be the major source of
construction labor. Thus, about 87 percent of these workers
would be married and would have an average of approximately
2.3 children.
Most of these workers are over 30 years old.
All base workers who would be working on the project for at
least two years, and who are married, would bring their families.
At peak work periods, a total of about 15 percent of workers
would have brought their families with them. This percentage
includes the estimated 89 percent of the base year-round
workers who are married and would have brought families.
Most workers who have not secured some type of standard housing
in town or brought mobile homes with them would not stay in the
area during the non-working months.
Daily commuters would come from the Service Impact Area and Van
Buren. This would include workers from the Fort Kent area plus
the workers from the remainder of the county (as discussed in
paragraph 5.2.1) in proportion to the population in the remainder of the county. Population size is expected to bear
more influence on worker location than proximity to the site.
This is because a project of this magnitude would offer a pay
scale higher than available elsewhere in the county. These
higher wages would compensate for the distance traveled.
The existence of labor camps would, if built, make it easy to
secure on-site temporary housing, thus encouraging workers not
within commuting distance to live at the site during the week
and to commute home on weekends.
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is probable that most workers would leave the area as construction
phases down. Regional population is not expected to be affected.
4.07.1.2

Social and Cultural Characteristics

Workers would start coming in large numbers during the
second year of construction, after residents have had some experience
with small numbers. Most of the early workers would bring their
families and intend to stay for the duration. During the second and
third year, larger numbers of workers, many seasonal and without
their families, would move into the area. Many more jobs both in
construction and services would become available to local residents.
One hundred and sixty one households would be relocated.
Their upgraded homes are apt to provide a more comfortable life
style but they may be more costly to maintain. The families would
experience many economic, physical, psychological and social problems
due to moving and relocating.
Evening recreation places such as bars and taverns are popular
in the upper St. John Valley. These activities would be a major
site for interaction of local male residents and the construction
work force. It is likely that business would increase for these
establishments and conflicts between new and old residents may take
place. Hunting and fishing seasons that overlap with peak construction activity are expected to experience an increase of users. The
major impact of the dam construction on recreation would be the loss
of the use of the impoundment area for the duration of construction.
At peak construction, there would be about 1,200 workers,
mostly men without families, living in a far more rural setting
than most are used to. This has the potential of creating social
problems for local residents and construction workers. It would also
create the need for a variety of services and an increase in local
business generally.
4.07.1.3

Infrastructure

Government. Six of the ten communities have no comprehensive reports or plans. Existing plans have not considered
the Dickey-Lincoln School project.
Water. Existing water systems can withstand limited population expansion but large developments such as a construction labor
camp would probably exceed their capabilities.
Sewage Disposal. A labor camp anywhere in the area would
probably not be able to tie into an existing sewerage system without constructing new sewer lines. Also, municipal systems may not
be able to handle the increased waste load.
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Solid Waste. Of the four communities most likely to receive
the greatest development, three have inadequate solid waste disposal systems.
Public Safety. Fire service problems may arise when fire
fighters encounter difficulty locating new residences. Police services and the criminal justice system may be strained by increased
crime due to increased population.
Public Works. Expansion of public works would be required in
the area of highway maintenance.
Social Services. Expansion of social services may be needed
to cope with the social problems generated by the interaction between
urban construction workers and the rural local residents and relocation of a number of families.
Education. All school systems in the area would likely receive
some increase in the number of school children. About 400 school age
children are expected to move into the area. This increase could be
met with existing facilities.
Medical Services. The increase in numbers of residents would
extend the shortage of health services. This shortage would be
further intensified by accidents suffered by workers.
4.07.1.4

Transportation

Route 161 between Fort Kent and the site would experience a temporary growth in traffic of about 200-300% due to projectrelated traffic. The same route between Fort Kent and Caribou would
in some sections experience a 50% increase in traffic volume. U. S.
Route 1 between Fort Kent and Madawaska would nearly double in
volume. Other highway segments in the impact area would not be
significantly affected by increased traffic volumes.
Rail traffic would not increase substantially during project
construction, but the probability of an accident occurring at the
five grade crossings would go from one every ten years to one every
five.
4.07.1.5

Housing

The projected housing demands generated by the construction workers is shown in Table 4.07-2. Since there are many
fewer housing possibilities than construction workers, there are
three potential housing solutions: 1) leave construction workers
on their own to obtain housing at whatever distance; 2) plan housing
such as a labor camp; of 3) concentrate workers in specific areas
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TABLE 4.07-2
ESTIMATED HYPOTHETICAL HOUSING DEMAND IN SERVICE IMPACT AREA
BY YEAR OF CONSTRUCTION PHASEl

Year
of Project

Year-round
Single Family
Dwellings

1
2
3
4
5
6
7
8

50
65
65
80
160
160
65
25

Year-round
Apartments
10
10
10
10
20
20
10
5

Year-round
Own Trailers
20
25
25
30
60
60
25
10

^Estimated assuming items (1) to (5) presented in this paragraph.

Seasonal Housing
Provided
(Contractor Developer
or Commercial)
10
60
150
675
1010
1010
975
10

Seasonal
Own Trailers
2
20
50
225
340
340
325
4

utilizing available housing as well as building according to long
term expected needs in the area. St. Francis has indicated that it
has land available for housing of construction workers. This includes
the use of available large scale housing units as for example,
dormitories. The first option would likely require all towns to
make some adjustments, some of which could impede the construction
process. The second option would place less impact on current residents but could not provide a diversified choice of living situations
and would generate onsite or nearsite problems such as traffic congestion or waste disposal. The third option is seen as minimizing
service impacts while maximizing short and long term benefits. Many
workers would prefer to bring their own mobile homes.
The relocation of displaced resident housing is presently
under consideration. Several meetings have taken place with town
officials of both affected communities to discuss potential relocation sites and develop criteria for site selection. St. Francis
has acquired a 100-acre site which is being retained for the relocation of its displaced residents. Interviews were held with each
resident homeowner within the project area to determine physical
condition of existing dwellings, number of occupants, employment
data, relocation preference and replacement requirements.
Provisions for relocating these households are covered under
the Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970, Public Law 91-646. Basically, no person shall
be required to move from his existing dwelling unless there is
available a decent, safe, and sanitary replacement dwelling within
a reasonable time prior to displacement. Some housing would have
to be provided under "Last Resort Housing," Section 206 of the Act,
because of a lack of available replacement housing. Last resort
housing would expedite relocation of displaced residents who have
low value properties and have little or no income. There would be
sufficient land remaining in both communities to relocate the displaced homeowners.
4.07.1.6

Labor and Employment

In accordance with the Davis-Bacon Act, wages for construction workers would be equal to those paid in other Federal projects in the county. The lowest "regular time" wage on the proposed
Dickey-Lincoln pay scale is $5.70 per hour for unskilled labor. This
is more than double the wage of a farm laborer or unskilled processing
plant worker making $2.75 per hour. Due to this large wage differential, there would be a strong incentive for full-time farm laborers
and processing plant employees to change jobs for the seven year construction period.
Since competition would be stiff, as these jobs would pay
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relatively high wages, those most experienced (and presently employed)
would have the best edge in securing them. Unemployed workers may
be hired to fill the slots of those who are currently employed but
seek Dickey-Lincoln School jobs.
In March 1977, unemployment rates for the labor market areas
in Aroostook County ranged from 10.4% in Houlton to 16.7% in Fort
Kent. This represents an increase over the 9.5% averaged between
1970-1976. It is felt that all unskilled workers required for the
project would come from Fort Kent and the Aroostook County area since
those classified as unskilled and unemployed comprise a larger number of people than jobs available.
4.07.1.7

Tax Base

There is potential for a municipality to commit itself to
expanding its infrastructure for short-term needs without tax
compensation. This would require close examination by the towns.
4.07.1.8

Agriculture

Construction of the dam would prevent flooding of the
St. John River from Allagash to Van Buren. This would have an effect
on agricultural land.
Due to the large infusion of funds into the economy during
construction, one can expect the general price level to increase as
will farmer's budgets. This impact may overshadow the slight increase
in demand for farm output within the county due to the construction
of the dam. Baseline conditions support the contention that the
economics of potato production could be very sensitive to the changes
in the cost of production; at least for the majority of family farmers.
4.07.1.9

Forestry

The most significant impact upon the forestry sector
during construction could be the effect of placing the timber cut
within the impoundment area on the Aroostook timber market. If the
wood was suddenly placed on the market the effect would be to severely
deflate timber prices. However, these events are not expected to
occur as there would be a rapid shift of resource utilization (harvesting, transporting, etc.) from previously designated cut areas to
the affected area so that the available timber could be harvested.
There is evidence to suggest that the Aroostook timber market could
absorb the timber from the impoundment area based on past demands
if there were perfect reallocation of timber harvesting resources
and time alloted for harvest. The assumption of "perfect reallocation" is suspect and therefore some economic depression of timber
value would occur. It should be recognized that a shift of harvesting resources would have some negative impacts, such as the cost of
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not harvesting prime or mature timber lands when they should be
harvested.
4.07.1.10

Industry

During construction of the project, the trade and service sectors of the Immediate Impact Area and the businesses in
Aroostook County would experience a significant economic increase.
As much as $60 million in salaries could be spent in these sectors
during the construction period. The potential $35 million spent on
goods over the seven years represents about 3% of all annual retail
sales in Aroostook County and 15% in the Madawaska-Fort Kent area. Up
to $25 million could be spent in the services sector and this represents
approximately 20% of the county sales. Additional retail facilities
and services activity would be needed. This may function as a benefit in that retail or service establishments not currently available
or of low quality would be attracted.
Relatively sudden increases in demand for goods and services
can cause price increases or temporary inflation.
4.07.2

Operational Phase
4.07.2.1

Demography

At the end of the construction of the dam, most workers
are expected to leave the area. The operational phase would require
approximately 68 workers, 8 of whom are expected to be from outside
the area, and 60 would be from the area.
4.07.2.2

Social and Cultural Considerations

The initial impact of the operational phase would be
the loss of construction workers. Noise and traffic would decline
but so would consumer demands. The project would have become an integral part of the local residents' environment.
4.07.2.3

Infrastructure

Demand on municipal services would decline as construction leaves the area. Some communities, however, would still have
the burden of maintaining project-induced commitments. The lessening of flooding problems should reduce stress on police, public works
and medical services.
4.07.2.4

Housing

It is likely that the operational phase worker families
would locate in the permanent housing made available through the
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vacating of the long-term construction workers and in provided project housing.
4.07.2.5

The Local

Economy

4.07.2.5.1

Tax Base

For some locations such as Allagash, there
would be a net property valuation loss due to the land consumed by
the project. In Allagash, approximately 12,000 acres of forest land
would be lost to the project. The value of this land as adjusted
by the town's assessment ratio is approximately $105,000. At the
current mill rate, the town would lose $40,000 annually. Loss of
forest lands in the unorganized townships (approximately 100,000
acres) for taxation purpose amounts to $97,000 per year.
4.07.2.5.2

Industry

Manufacturing. The acreage taken out of
production would not materially impact the manufacturing sectors of
Aroostook County. Although the cost is large for the project life,
annual costs are a small percentage of total manufactured products.
In the future, the demand for wood is expected to exceed supply
in 25 to 30 years (2000-2005). Opportunity costs due to the foregone
wood resulting from Dickey-Lincoln would begin to occur during these
years. The implications for Maine and the County labor force are
that they would not be able to realize the employment, wages, taxes
and income otherwise possible if the wood were available.
4.07.2.5.3

Forestry

In terms of how wood is utilized today, the acreage
taken out of production due to Dickey-Lincoln would not materially
impact the forestry sector of Aroostook County. The amount of land
taken out of production (2% of total forest land in the county)
is not of sufficient size to have a major adverse impact. However,
in the future, responses to increasing demands for wood would be
limited by Aroostook's ability to provide raw materials. Anything
that decreases acreage would decrease Aroostook's potential in this
area.
The transport of timber would be greatly affected by the
reservoir and major modification of this transportation system
would be necessitated. An area between the Little Black, Big Black
and St. John Rivers would be cut off from direct access by the proposed impoundment. However, access can be provided through a system
of bridges and causeways over selected areas of the impoundment.
This access could be constructed by the landowners with negotiated
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severance compensation provided by the Federal government. Specific
impacts would depend upon the road network and marketing patterns
prevailing at the time of project implementation. The overall impact
would be an increase in the timber transportation costs.
4.07.2.6

Power

The proposed project is designed to provide primarily
peaking power with some intermediate power at Lincoln School. As
a peaking power installation, it represents a larger than average
plant. The capacity is small, however, when compared to the total
projected needs of the system (Appendix I).
A few energy intensive industries are usually attracted by the
availability of low cost power. However, peaking power is not particularly suited to fulfilling this need. To the extent that baseload power is better utilized through load diversification, peaking
power may be helpful in keeping existing industry and encouraging
new light industry.
4.08

Cultural Resources
4.08.1

Archaeological Sites

There are 37 known archaeological sites within the project
area that would be inundated at the maximum pool height of 910
feet msl. All of these sites have been tested and evaluated (Appendix
D). There appears to be nine sites that fit the eligibility criteria
for nomination to the National Register. Utilizing these nine
sites and assuming their appointment to the National Register,
Dr. Sanger developed a comprehensive mitigation plan for the unavoidable loss of these nine archaeological sites. A list of these sites
and a brief description of their significance is presented in Section
2.10. The mitigation plan would require four field seasons to complete the fieldwork, analysis and comprehensive ethnographic documentation of the study area. The estimated direct cost of mitigation
total's $270,000 and is included in the project cost estimate.
4.08.2

Historical Sites

There are six sites in the Seven Islands area which are considered by Dr. Sanger to be significant and fit the eligibility
criteria for nomination to the National Register. These six sites
are presently being considered as an Historic District instead of
individual sites. This historic district would be totally inundated should the proposed project be constructed.
A comprehensive mitigation plan has been developed by Dr. Sanger
on the assumption that this region will be nominated to the National
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Register. It would require an estimated one year of historic
research, three years of field work and one year to integrate data
and prepare the final report. The total estimated direct cost is
$525,300 which is included in the project cost estimates.
4.09

Aquatic Ecosystem
4.09.1

General
•

The most serious effect of Dickey-Lincoln School Lakes
Project implementation on the aquatic ecosystem would be that some
247 miles of stream (within the United States alone), including substantial portions of the St. John and Big and Little Black Rivers,
would be changed from flowing water to standing water habitat. This
change would involve a shift in the makeup of the entire ecosystem.
4.09.2

Streams

The proposed project would inundate 278 miles of streams and
rivers in the basin, 54.9 miles of which are along the main stem of
the St. John River. This amounts to approximately 14 percent of the
total number of intermittent and continuously flowing stream-miles
in the upper basin which would be inundated by the proposed project.
Table 4.09-1 displays the relationships between mileage inundated and
total mileage present within the watershed; the mileage of stream
and river inundation within the United States and Canada; and the
relationship of the drainage area of the project to the entire watershed upstream of the projected reservoir.
TABLE 4.09-1
Area
(sq mi)

Length Inundated
U.S. Can. Total

Project Area
(Dickey Dam to
Ninemile Bridge)

1,380

246.7

20.4

St. John River
(Upstream of Ninemile Bridge)

1,345

0

0

Total

2,725

246.7

20.4

267.1

Total Length of
Streams in Watershed
961.8

950

267.1

1,911.8

The total project area can be broken down into subwatersheds
for a more detailed analysis of the inundation impact. These subwatersheds are the Little Black River, Pocwock Stream, Cheminticook
Stream, Big Black River and the local drainage into the St. John River
between the Dickey Dam site and Ninemile Bridge. In terms of percent
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of stream which would be inundated, they are 43, 24, 14, 8 and 30
percent, respectively. Further analysis is provided in Tables
4.09-2 and 2.11-1.
4.09.3

Lakes and Ponds

The proposed Dickey Reservoir would also inundate 30 identified
ponds and numerous temporary beaver ponds. Twenty-eight of the identified ponds have an area of less than 0.1 square miles. Falls Pond
and Little Falls Pond have surface areas of 0.4 and 0.1 sq. mi.
respectively.
4.09.4

Dickey Reservoir

Dickey Lake would represent a deep, cold impoundment with a
relatively long shoreline, limited littoral development, and an
extensive but well-oxygenated hypolimnion. Annual water level fluctuations would be on the order of 20-25 ft, (6-8 m) with maximum
daily water level decreases and annual water level minima occurring
under the winter ice cover. The life inhabiting the reservoir would
reflect these physical, chemical and operational characteristics.
Primary productivity within the impoundment would be derived
primarily from phytoplankton. Water level fluctuations and resulting
erosion and freezing would severely limit rooted plant and bottom
growth in the near shore areas. Primary productivity in the impoundment would be comparatively low due to phosphorous limitation.
Zooplankton abundance after the impoundment reaches steadystate conditions should also be comparatively low. Relationships
compiled on a world-wide basis indicate that zooplankton production
is closely correlated with primary productivity. However, zooplankton
are also linked to the detritus cycle. For this reason zooplankton
productivity may be, at least initially, enhanced by the organic
matter contributed by the flooded forest. Downstream zooplankton
losses would probably be comparatively low due to the midwater placement of the Dickey Dam outlet works.
Near shore bottom dwelling organisms' productivity would be
affected by winter powerpool drawdown. The combined effects of erosion, freezing, and attendant low plant community production would
render most of the near shore substrate unsuitable as habitat for near
shore animals. These animals, which are an important component in the
diet of brook trout and other fish species, would be restricted to
isolated stumps, rocks, and other irregularities in the otherwise sandgravel-cobble-bedrock periodically exposed areas. A zone of maximum benthic productivity would develop in the area of fine sediment
deposition just below the average winter drawdown level.

2-25

TABLE 4.09-2
STREAMS INUNDATED BY DICKEY LAKE
(Elevation 910 feet msl)

Stream
Big Black River
Shields Branch

26.4
16.4

Billy Jack Bk.
Bishop Bk.
Blue Bk.
Brown Bk.

0.6
0.7
3.4
4.2

Bruleau Pond (Brook from)
Campbell Bk.
Carrie Bogan Bk.
Carter Bk.
Charles Pond (Brook from)

0.9
1.8
0.8
1.4
0.6

Chimenticook Stm.
Conners Bk.
Cunliffe (Bk. at the dike)
Depot Stm.
Falls Bk. (Little Falls Pond)

4.8
1.7
3.6
2.1
3.1

Falls Bk. (Falls Pond)
Fishing Bk.
Fivemile Bk.
Fox Bk.
Good Bk.

0.6
1.7
2.5
3.0
0.3

Hafey Bk.
Hafford Bk.
Halfway Bk.
Harvey Bk.
Houlton Bk.

2.5
1.1
0.5
0.8
0.2

Johnson Bk.
Kelly Bk.
Knowland Bk.
Little Black River
Beaver Branch
Campbell Branch
West Branch

Length of
Inundated Reach
(miles)

Length of
Inundated Reach
(miles)

2.0
1.3
1.7
31.6
0.5
1.5
5.3
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Little Hafey Bk.
Little St. Roch R.
Lizotte Bk.
Meadow Bk.
Moores Bk.

2.5
0.7
0.7
1.2
0.9

Morrison Bk.
Ouellette Bk.
Oxbow Bk.
Pocwock Stm.
East Branch

0.9
1.0
1.5
7.6
1.4

Poplar Island Bk.
Priestly Bk.
Riviere des Gagnon
Riviere St. Roch-Nord
Rocky Bk.

1.3
1.7
0.6
0.2
5.8

Saint Amants Bk.
Saint John River
Seminary Bk.
Thoroughfare Bk.
Two mile Bk.
Walker Bk.
White Bk. (White Pond)
White Bk.
Whitney Bk.
West Branch
Un-named Streams

TOTAL

0.3
54.9
0.8
0.5
1.7
0.8
1.1
0.4
2.2
1.3
45.5

267.1

Deep water bottom conditions should be nearly ideal for the
establishment and maintenance of benthic fauna. Comparatively high
insect larvae and worm productivity would be expected as a result of
the flooded forest, which would provide both food and substrate
for these animals.
A period of initial high benthic productivity would occur
during, and for the first few years following, filling. In this
period, shallow water forms would be comparatively abundant as a
result of inundating the surrounding forest. As erosion resulting
from several winter's drawdown proceeds, habitat succession and
reduced detritus availability would make the shallow water zone
progressively less suitable for benthic animals.
Initial fisheries productivity would be largely limited to
the near shore and deep water bottom regions of the proposed impoundment; there are presently no open water fishes other than landlocked salmon within the Project Area, and these landlocked salmon
would probably not reproduce successfully. Therefore, fishes associated with the near shore and deep water bottom areas which can rapidly
utilize the anticipated early high benthic productivity would predominate.
The most abundant species would most likely be longnose suckers,
white suckers, burbot, sculpins, round whitefish, lake chubs, fallfish, and brook trout. Yellow perch and brown bullheads should also
be common during this period.
Species such as brook trout and yellow perch would be stressed
to some degree as the reservoir reaches a steady state. This is a
result of their dependence upon near shore food organisms, access to
streams for spawning and/or the exposure of their eggs due to drawdown.
Shallow embayments would favor yellow perch, fallfish and sucker,
whereas brook trout and sculpins would be favored by the deeper,
cooler waters near shore.
Several combinations of open water forage and game fish could
be considered for introduction. The proposed impoundment is best
suited for lake trout. A deepwater-spawning race would have to be
introduced from outside Maine to alleviate the problem of eggs being
exposed as a result of winter powerpool drawdown. This technique
has been met with only sporadic success in Maine.
Lake trout can live on a variety of forage species. In addition to threespine sticklebacks, which are already present in the
Project Area, three species are available for consideration (smelt,
alewives, dwarfed lake whitefish). Of these, dwarfed lake whitefish
probably represent the best choice in terms of lowest potential interference with the brook trout fishery. Should the whitefish lose
their dwarf characteristics and grow to normal size after transplantation, fully-grown individuals would be too large for lake
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trout forage and would compete for food with juvenile lake trout.
They would, however, provide an additional sport fishery. An
additional potential problem is that whitefish spawn during autumn;
their eggs may also be exposed during the winter. However, results
of Swedish investigations indicate that sufficient eggs would survive
to ensure adequate recruitment.
Landlocked alewives are also well suited to the proposed
project. This species would have no trouble with water levels, as
it spawns in spring. It would not compete as directly with brook
trout or young lake trout as would some other pelagic forage species.
In addition, deepwater-spawning lake trout and landlocked alewives
could be introduced simultaneously from the same source, possibly
increasing the likelihood that the alewives would be utilized as
forage.
A landlocked salmon fishery in Dickey Lake would require stocking of considerable numbers of yearlings either annually or every
ptheryear. Natural reproduction in streams may occur, but it would
most likely be insufficient to support a fishery of any magnitude.
In addition, landlocked salmon would most likely require smelt for
forage. Smelt are attributed with causing the decline of the once
excellent lake trout and brook trout fisheries of the nearby Fish River
Lakes. Smelt may also invade the impoundment naturally; they have
already spread throughout the lakes of the Allagash system. Should
they become established either through introduction or naturally,
smelt should be very successful in Dickey Lake.
Several crustaceans could also be introduced into Dickey
Lake to serve as forage for pelagic game species, a technique which
has been successfully employed in western North America and in Europe.
Efforts to establish Mysis in Maine have failed.
Clearing strategy involving tree removal to a depth of 828
feet (252 m) msl while leaving stumps and brush probably represents a
reasonable compromise for maximizing sport fishery production. Removing the trees would allow pelagic species to associate with the substrate and allow fishermen to troll near bottom. Leaving roots and
shrubs would stabilize the littoral substrate somewhat, increasing
benthic productivity and brook trout growth. Yellow perch would also
benefit from this, but water temperatures would still limit their
distribution to the warmer, shallower embayments.
Sport fishery productivity in the proposed impoundment should
be similar to that reported for other large New England oligotrophic
lakes. Annual yields on the order of 0.18 lb/acre/yr (.20 kg/acre/yr)
result from lake trout-brook trout management, based on regression
estimates. Direct return-to-creel computations reveal a potential
annual yield of 0.07 to 0.35 Ibs/acre/yr (0.08 - 0.40 kg/acre/yr)
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for landlocked salmon plantings. Productivity would probably not
be additive if both species were introduced.
Mercury and selenium contamination could be a problem among
the large lake-dwelling sport fishes. A 1976 survey indicated that
concentrations exceed the FDA accepted human consumption limits in
some Project Area brook trout. Lake trout, by virtue of their
greater longevity and more pronounced fish eating habits could be
the most seriously affected. Finally, the reservoir could become
a trap for persistent pesticides should current forest spraying
restrictions be relaxed in the future.
4.09.5

Lincoln School Reservoir

The Lincoln School Reservoir would be well oxygenated, and completely mixed as a result of turbulence. Because of Dickey Lake's
influence, water temperature would only reach a maximum of 59-61°F
during midsummer.
Phytoplankton would be the dominant Lincoln School primary
producers. Short-term water level fluctuations and resulting erosion would render much of the littoral substrate unsuitable for
rooted plants and periphyton. Nutrients exported from Dickey Lake's
hypolimnion would be available in quantity during the summer. As a
result, Lincoln School primary producers would be limited by light
availability rather than nutrients. Zooplankton would be abundant
in Lincoln School Reservoir as a result of inputs from Dickey Lake.
The Lincoln School fish life would be dominated by those
tolerant of cold temperatures and either able to reproduce within
the Lincoln School area or import recruits from Dickey Lake or
influent streams. Examples would be burbot, sculpins, smelt, longnose suckers, blacknose dace, lake chub, lake trout, and landlocked
salmon. Lincoln School Reservoir would support marginal fisheries
for cold water forms. Temperature would be below optimum for brook
trout and salmon throughout the year, but would be near ideal for
lake trout during summer.
Streams and lakes within the Lincoln School Area would be
unaffected by the proposed project due to the presence of migration
barriers in the lower reaches of most tributary streams. And,
finally, nitrogen gas supersaturation is not likely to be a problem
given the proposed Dickey Dam outlet configuration.
4009.6

Downstream

The existing biota of the downstream area would be altered
and a new equilibrium would be established. This would involve
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the elimination of species that could not adapt to the new environment and the introduction or proliferation of those forms well suited
to the new conditions. Fluctuating discharges such as those expected
from the proposed project would reduce both the plant and animal
communities for some distance downstream. Water conditions in the
St. John below Lincoln School would be cold, clear and fluctuating
3 to 4 feet daily. A decrease in plant and animal diversity is
expected. This loss in diversity would be most apparent near the
project. Diversity in the plants and animals would increase progressively downstream as the daily discharge fluctuations are dampened
by input flows from the St. Francis and Fish Rivers.
The cold, variable-discharge habitat of the Downstream Area
would be populated primarily by brook trout, blacknose dace, creek
chubs, common shiners, longnose suckers, slimy sculpins, and burbot.
Landlocked Atlantic salmon, lake chubs, and fall fish could also become established in the upper portions of the reach. In addition
to these species, white suckers, brown bullheads, and yellow perch
would likely remain in the St. John River below Fort Kent.
4.10

Terrestrial Ecosystem
4.10.1

Vegetation

The proposed project would inundate 80,455 acres of terrestrial habitat (excluding waterways, lakes and ponds). Due to the natural distribution of plant communities in the St. John River valley,
there would be greater losses of spruce-fir forests. Critical riparian
habitats which support several rare and unusual plants would be
inundated. Two plant species, the Furbish lousewort and Josselyn's
sedge, are proposed for inclusion to the U. S. Department of Interior
Endangered Species List. The Furbish lousewort was found in six locations all within the proposed impoundments. The Josselyn's sedge was
not found. It is not known what the impacts would be on the rare flora
populations downstream of Lincoln School dam due to the modification
of the yearly flow regime. The July 1976 field surveys for rare plants
were conducted following a period of unusually high precipitation.
The river stage below the project area was similar to the expected
river stage during operation of the proposed Lincoln School dam and
many populations of rare plants were found above the high water mark.
A periodically inundated zone would occur along the Dickey reservoir shores due to hydroelectric operations. Normal drawdown from
June through August is expected to be about 2 feet, which would expose
approximately 1,500 acres. Average annual drawdown during the winter
would be about 22 feet exposing approximately 18,000 acres by the end
of March. Grass and sedge communities with limited shrubs are expected
to dominate the seasonally flooded areas. The presence of specific
emergents such as bulrushes, cattails and wild millet would depend
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on the time of year when the area is exposed, amount of subsequent
flooding and vegetation already in the vicinity. In general, there
would be sparse vegetational development along the perimeters of
the two reservoirs. In sheltered areas or those less subject to
stress conditions due to periodic flooding and exposure, a more
vigorous and diverse vegetational community may become established.
Plant development on rocky or steep slopes, such as those near the
dam sites, would be restricted or in many cases prevented. The
nature of the forest soils in the project area may create problems
for vegetation establishment on the shoreline terrace. Glacial
till soils supporting spruce-fir are shallow with a hardpan layer
often within 18 inches of the surface. Erosion of the surface
soils due to natural events would create poor sites for plant
development. The delta sites at the mouth of tributaries to the
reservoir, such as the Big Black River and the Shields Branch, may
provide a supply of silt that would encourage emergent wetland types.
Shrubs such as speckled alder, redosier dogwood, and willow
are expected to be significant lakeside communities. Stressed trees
along the edge of the reservoir may be subject to increased disease,
insect attack and windthrow. The lake expanse would also create
windthrow problems extending beyond the lake edge. Shallow rooted
species such as spruce-fir would be especially susceptible.
4.10.2

Forestry

Presently, the most productive forest lands in the watershed
occur within the area to be inundated. The loss of 76,173 acres
of commercial forest land represents approximately 2 percent of the
forest land in Aroostook County. An additional 13,400 acres would
exist as islands, thus being less accessible for harvesting. This
loss would not be only for the duration of the project, but also
for the time required to restore the area to productive forest.
Forest lands within the Dickey-Lincoln impoundments support an estimated 1.4 million cords of growing stock. The average for all
species is 18.9 cords per acre. In Aroostook County, the average
for all species is 17.5 cords per acre. The predominance of sprucefir which averages 18.5 cords per acre accounts for the greater
growing stock average on the project site than Aroostook County.
The total growing stock for all species in the county was estimated
to be 61.9 million cords. The impact on forest resources includes
the loss of expected growing stock increases during the life of
the project. Growing stock volumes in Maine have been steadily
increasing since 1958. If present forest management were to continue
on the proposed project site, stand improvements would improve
growth and convert standing volumes of rough or rotten trees to
growing stock. Timber harvesting operations could also be seriously
impacted by the procurement of additional forestlands for fish and
wildlife mitigation. It is expected that cutting operations would
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be instituted for the maximum benefit of wildlife populations which
may not be consistent with economic timber production.
Impact on current operations would also include disruption
of approximately 75 miles of private forest access road systems.
Long-term impacts include the loss of land suitable for future
intensive forestry. The primary softwood sites at lower elevations
are responsive to silvacultural treatments. Depending on the forest
economy, it may be feasible to intensify forest management only
on the most productive sites. Loss of primary sites also affects
the economics of operations in the area. There would be higher
operating costs in the hilly terrain. Operations in poor quality
hardwood stands that presently have a limited pulpwood market may
not be economically feasible.
The harvesting of portions of the inundation area could create
timber supply problems. Harvesting would include a greater proportion of spruce-fir. The volume cut annually during construction
would have to be carefully regulated to maintain a stable forest
economy. Even if carefully planned, concentrated harvesting in the
project area would affect cutting cycles in surrounding forests.
It is anticipated that operations would be affected for a ten year
period. In the future, the loss of this commercial forest land
may force intensified management of surrounding forests. Intensive
forestry in surrounding lands could maintain the pulpwood economy
in the area, but it would take long-term management to replace sawtimber growing stock.
Project implementation would mean the loss of an annual net
growth range for all species of 41,645 to 50,351 cords of wood.
Annual net growth for spruce-fir on the project site (75% of timberland
acreage) is estimated to be 40,681 cords from 56,976 acres. Spruce-fir
dominates 67% of the mixed forest on the project site. The total mixed
forest (16,538 acres) has an estimated annual net growth of 8,770
cords for all species. Hardwood forests average 900 cords net growth
per year within the impoundments.
Hardwood and mixed forest found on the uplands within the study
area presently have a lower net growth than primary spruce-fir sites.
These upland soils are productive but would require intensive management to produce fast-growing merchantable hardwoods or to maintain
softwoods.
In evaluating long-term effects, it must be recognized that
forest stands have been increasing in productivity due to management
and recovery from past damage. This increasing trend should continue
during the life of the project. The impact is greater than the loss
of the existing forest as returns have not been realized from recent
selective management.
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A major impact would be on utilization of surrounding forest
lands. There is expected to be a decrease in harvesting during the
project construction followed by increased harvesting to meet timber
demands. Utilization of certain tracts would be altered due to
limited access.
4.10.3

Wildlife

The conversion of 80,455 acres of terrestrial habitats into
aquatic habitat would have an effect on the resident wildlife as
well as upon those animals which utilize onsite habitats for only a
portion of the year (e.g., whitetail deer wintering areas).
The reproductive potential of most species is high enough for
each species to occupy all habitats which are suitable. Most habitats are presently occupied at a carrying capacity which is at or
near maximum.
Resident mammals would perish or be displaced into adjacent
habitats with the advent of reservoir filling. If these adjacent
habitats are already occupied at the maximum carrying capacity,
the displaced animals would be literally forced to move on. These
displaced animals would continue to move until they either find an
unoccupied habitat or succumb to any of a number of causes such as
exhaustion, predation, exposure, and territorial fighting.
Some species, including the whitetail deer, would occupy
habitats for short periods of time at carrying capacities exceeding
the maximum sustained annual yield level. This situation reduces
the carrying capacity through overbrowsing which is one of the major
factors controlling populations. The result would be lower populations on lands surrounding the project area.
The conservative approach is to conclude that all displaced
resident mammals would perish. This conclusion may not apply to
all species, due to special circumstances which are presently influencing populations on the project area. The moose population is
apparently benefiting from the current forest harvesting activities
and is increasing in number each year. It thus appears that some
of the moose may survive and occupy habitats on areas outside of
the reservoir. Other species (fisher) seem to be increasing their
population size within the project area. These species may have
more members survive than other species whose populations are either
stable (black bear) or declining (lynx).
Filling of the reservoirs would influence more animals than
those which reside only within the impoundments. The best example
of this class of animals is the whitetail deer. Deer use wintering
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areas which are located within the impoundments, but for the remainder of the year may reside on areas outside of the project area.
The distance that a deer will travel to a wintering area has not
been definitely established. Research has suggested six miles as
the distance deer will travel to a current logging operation in
order to browse on the tops of felled trees. Deer may travel such
distances or greater to get to a wintering area. Thus, the removal
of 36,893 acres of deer wintering area within the impoundments can
be expected to affect deer from a much larger area. It is assumed
that one half of the deer within 23 townships of the St. John region
(684,500 acres) would be affected by the impoundment. This amounts
to an estimate of between 2,886 and 3,848 deer that would be directly
affected (Appendix F).
Depending upon the treatment of the reservoir areas prior to
inundation, some mammals would be affected more severely than others.
If the forests within the area of inundation are left standing as the
area is flooded, the population of the pool area would be affected
as stated previously. If the merchantable timber is harvested
from the pool area prior to flooding, two situations, with differing
impacts, are anticipated. Firstly, if harvesting progresses from
the 913 elevation towards the dam, a period of time would pass prior
to actual flooding. This period of time may be comprised of five
or six years of timber harvesting plus two years of flooding. Provided that this or a similar time frame is realistic, the area at
the 913 elevation would have undergone secondary succession for a
total of seven to nine years. Animal populations would have responded
to the new habitat and, in general, the rodent and other small
mammal populations would have increased. Other species would respond
to the habitat change with an increased utilization of the clearcut area. Examples include whitetail deer, moose, and the larger
carnivores. Thus, as the reservoir is filled, an increased population of mammals would be forced into adjacent habitats.
The second situation involved harvesting progressing from the
dam site towards the 913 elevation with flooding occurring almost
immediately after harvesting. In this situation, the maximum time
interval between clearcutting and flooding should be about three to
four years. Secondary succession would not have advanced to the
extent previously mentioned and therefore the mammalian populations
would not have responded to the new habitat situation as completely.
It is expected that the lowest population would exist on the inundation area at this time and minimum mammalian impact would result.
Resident mammals remaining after clearcutting would be displaced
by the rising water level, but the number displaced should be the
lowest for any of the alternatives discussed.
Animal movements would be affected by inundation of the reservoirs.
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The presence of the lake should not affect mammalian latitudinal migrations as no migratory species are present that require land migrational paths. Migratory bats should not be affected by the presence
of the lake. Two other types of migration would be affected:
altitudinal migration and local migration. The most important
species affected is the whitetail deer which migrates locally
between its summer range and wintering areas. Altitudinal migration probably also occurs with whitetail deer, and perhaps with a
few other species or individual animals such as the river otter and
black bear.
The creation of new islands within the impoundment may alter
the genetic pool of insular forms. Such genetic changes would
occur only over long periods of time with genetic isolation and
would result either from a limited genetic pool on the island, or
severe selective pressure. If genetic change does occur, the creation of a new subspecies would be a probable result. However, this
is deemed unlikely for highly mobile species, due to the minimal
distance of islands from the mainland, and the presence of ice
during winter which would limit the potential for genetic isolation.
Another impact typical of newly created island populations
is the eventual loss of a species from the island. This loss generally occurs when the island is not sufficiently large enough to
maintain a minimum breeding population. This may occur with some
of the larger mammals (e.g., lynx and black bear) which have large
home ranges and are isolated on a small island. Since the impoundment would freeze each winter, the possibility for movement onto
or away from the islands should reduce this impact. However, the
breeding population on the island would still be eliminated and
species presence would be intermittent.
During flooding, temporary islands would form within the pool
area. It is expected that mammal populations would increase on
these islands and that these animals would most likely drown as the
water floods the temporary islands unless provisions for their removal
are considered.
Permanent islands would experience the same increase in
population density as animals are trapped by the rising water
and forced to concentrate in a smaller area. Mortality factors
would operate on these animals and the population would decline.
The potential exists for reduction of the carrying capacity of the
island if overbrowsing occurs. This would result in a lower carrying
capacity than prior to the filling of the reservoir.
Lake ice would create another impact for animals which attempt
to cross the ice. An increased frequency of injuries due to falls
on ice is expected due to the approximately seven-fold increase
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in water surface in the study area. Additionally, predation should
increase for those animals which are caught out on the lake ice,
especially whitetail deer.
Total standing crop of mammals within the project area would
be reduced due to the loss of 80,455 acres of terrestrial habitat.
This is approximately 20% of the acreage within two miles of the
lake. For species which are nonspecific in habitat requirements
(e.g., shorttail shrew) this means a 20% reduction in their total
standing crop on the study area. For species which are more specific
in their habitat requirements, the change in standing crop may
be either greater or less than 20%, depending upon which habitat
the species occupies. Species typical of the northern hardwood
type (deer mouse) would be affected much less, as there is very
little loss of hardwoods in the impoundments.
Species typical of the spruce-fir forest (red squirrel)
would be more severely affected, as a majority of the pool area
is comprised of softwood types. Changes in total standing crop
cannot be specified as the percent habitat utilization by each
species is not known. However, the maximum reduction in standing
crop of a species should occur with the whitetail deer, where a
50% reduction in the population of the St. John region is expected.
Some mitigation of this impact is possible but the exact extent is
unknown at this time.
Mean productivity of individual animals outside of the impoundments is not expected to change. A slight reduction in productivity
may be observed during inundation of the flood pools for those
species which respond to high populations with reduced fertility
or productivity. Any reduction in productivity should return
to normal within a few years after inundation of the impoundments.
Harvest pressure on the wildlife resource would change from
the present pressure due to two factors:
1) decreased game populations within the area as a whole
(although the population per unit area may not be significantly
changed), and 2) increased population of humans in the area partially due to personnel required for construction of the dams and
personnel required to operate the facilities.
Construction of the proposed project would create temporary
impacts on mammalian populations in the immediate vicinity of construction activities. The immediate impact would result from land
clearing activities. More mobile species would leave the vicinity
of the disturbances.
As the reservoir level reaches the 910 elevation, the displaced mammals would have reached their maximum density adjacent
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to the reservoir and on the interior
of these mammals would begin at this
two years. Grazing mammals would be
ience mortality; carnivores would be

islands. Maximum mortality
time and continue for perhaps
the first mammals to experthe last.

Resident and migratory birds of northern Maine would be
influenced by the impoundments. Table 4.10-1 indicates the probable impact on various bird species of the St. John River watershed.
A limited number of species may benefit wherever shallow
edges occur. This benefit would ultimately depend on the degree
of reservoir fluctuation. Minor water level changes can be expected
to reflect the pattern of precipitation, power plant operation and
evaporation.
Fluctuating water levels and drawdowns would have an adverse
impact in the long term on waterfowl nesting and productivity.
Temporary increases in waterfowl use of the impoundments can be
expected for a few years after flooding. Species such as dabbling
ducks, herons and shorebirds may benefit from an increase in
aquatic habitat. Loons, grebes, coots, bitterns, and marsh hawks
also breed near or on the surface of lakes or ponds. It is expected
that fluctuations in pool level would negate any attraction a new
habitat may offer over the long term for these species.
Ospreys and bald eagles were observed within the project area.
The existence of the reservoirs may attract fish-eating raptors, but
initial clearcutting of portions of the reservoir area and inundation
would eliminate the osprey nesting sites within the project area
and force breeding pairs to relocate onto adjacent areas. Bald
eagle production is low in Maine and the availability of adequate
nest sites would be limited onsite by human activity and forest
management. Currently there are no nesting eagles in the project
area. The osprey would also be affected by these two factors. Other
birds of prey, hawks and owls, would essentially lose preferred
habitat.
Species in higher trophic levels may be impacted over a longer
period of time. It appears that predicted declines of the budworm
will in itself reduce avian production within the St. John watershed.
Implementation of the project would eliminate the main food supply
for nearly all bird life within the impoundment area.
The impact upon migratory summer residents would limit production and decrease avian population due to the loss of preferred
habitat for territorial birds occupying the 80,455 acres of terrestrial habitats in the project area. Displaced populations onto
adjacent habitat would be stressed as a result of increased competition for optimal breeding habitat, increased competition upon
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TABLE 4.10-1:

POTENTIAL IMPACT ON STATUS OF SELECTED AVIFAUNA DUE TO
IMPLEMENTATION OF THE DICKEY-LINCOLN SCHOOL LAKES
PROJECT

Species in AOV Order
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Black duck
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Mood duck
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(Mergus merganser)
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Goshawk
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D
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(A- Cooperii)
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(Circus cyaneus)

s?

V

S?

s?

V

S?

S?

V

Osprey
(Pandion haliaetus)
Peregrine falcon
(Falco peregrinus)

Merlin
(F. columbarius)
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TABLE 4.10-1

(Continued)
Impact on Status
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Ruffed grouse
(Bonasa umbellus)
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D?

American woodcock
(Philophela minor)
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Great horned owl
(Bubo virginianus)

0

0?

0

Barred owl
(Strix varia)

0?

S?
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Sora rail
(Porzana Carolina)

S?

Saw-whet owl
(Aegolius acadicus)

Whip-poor-will
(Caprimulgus vociferus)

S?

D

S

0

Belted kingfisher
(Megaceryle alcyon)
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D
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0
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D

Pi leated woodpecker
(Dryocopus pileatus)

Black-backed
three-toed
woodpecker
(Picoides aruticus)
Boreal chickadee
(PaVus hudsonicus)

Winter w r e n
(Troglodytes hiemalis)

S?

s

Swainson's thrush
(Catharus ustulata)

Warbler species

Ovenbird
(Seiurus aurocapillus)

S?
5

D?

Pine grosbeak
(Pinicola enucleator)
Red crossbill
(Loxia curvirostra)
White-winged crossbill
(Loxia leucoptera)

S?

D?

Song sparrow
(Melospiza melodia)

D?

S?

S

D?

^Source: American Ornithological Union (1973).
I m p a c t on status
D « Decrease, I = Increase, S « Stable, ? » Doubt
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a predicted declining insect population, and poor reproductive
success.
In summary, the transfer of terrestrial habitats to aquatic
and littoral habitats would be deleterious to the avian communities
of the St. John River watershed. This transfer may benefit a few
species of avifauna in northern Maine.
The impact of the proposed project on the amphibians and
reptiles of the study area would be adverse. Production of terrestrial salamanders, snakes and terrestrial turtles would drop to
near zero within the 80,455 acres of terrestrial habitats on the
project area. Some emigration of these species could be expected
from the project area. Some snake species are expected to remove
themselves rather easily as inundation occurs; frogs should be able
to survive inundation fairly well. Salamanders and toads are not
expected to survive initial inundation. A permanent increase in
these species populations on land adjacent to the impoundments
is not expected due to the combined effects of predation, exposure,
and competition. Aquatic species of salamanders, snakes and
turtles may respond positively to an increase in aquatic habitat.
Implementation of the dam may isolate populations of the wood
turtle from invading northeastern Quebec at least through northern
Maine. Too little is known about Maine populations of herpetofauna
to suggest any benefit from the creation of large lakes in Maine.
4.11

Recreation

Project implementation would have a significant impact on
the existing recreational activities in the Upper St. John River.
Impacts would occur on the current primary activities of camping,
hunting, fishing and canoeing.
Whitewater canoeing, as it now exists, would virtually be
eliminated within the project area. Limited, but relatively insignificant, canoe tripping may continue to exist on the St. John
River above Nine Mile Bridge. Dickey Lake would be unsuited to
canoe tripping and only localized, inshore use of canoes would
be safe.
Approximately 42 of the existing 74 primitive camping sites
in the project area would be eliminated. The 32 sites remaining
would be located at comparatively more distant and remote locations
from the dam sites and are not likely to be well utilized. Camping
use would shift from the existing primitive type of camping toward
the "family" type of camping although both primitive and family
camping are certain to occur in the project. Camping use would also
peak in the June-August period, but would begin in May and extend

2-40

through November because it would provide an important means of
accommodation for fishermen in the spring and summer, and hunters
during the fall.
A destination campground would be needed to serve family
type campers including the conveniences of restrooms, hot and cold
running water, electrical hookups, and dumping stations. Remote,
or outpost campsites, would also be needed to serve wilderness
enthusiasts, replace lost North Maine Woods Association campsites
and provide emergency shelter during stormy weather. These remote
sites should be sited on or near the lake shoreline so they are
readily accessible by boat.
The dam site and the peninsula adjoining and northwest of
the dam would become the focal points for most all recreational
uses other than for hunting and stream fishing.
Fishing would become more lake oriented than stream oriented.
Stream fishing for native brook trout would still be likely to
remain popular even though stream fishing opportunities would be
reduced as streams are flooded by the impoundment. Early season
fishing is likely to increase slightly, associated with ice-out
on the lake.
The estimated level of demand for fishing is a function of
the potential fishery yield of Dickey Lake, which is expected to
be similar to other lakes in Northern Maine which have a trout/salmon
fishery. The successful development of a good fishery resource
presumes a limited harvest in the initial years after new species
are introduced. For this reason, a low estimate of the level of
fishing use is projected for several years following project
completion. In this interim period, fishing would continue to
be available in the tributary brooks.
If fishing effort for salmon in Dickey Lake were comparable
with that for the nearby Fish River Lakes region, anglers would
catch 3,000-15,000 salmon averaging two pounds each from Dickey Lake
annually. Angling effort at the Fish River Lakes is now significantly below what the lakes could support, however.
Hunting would remain similar in character to that presently
existing with upland game species preferred. The loss of forestland including nearly half of the existing deeryards and the corresponding reductions in wildlife populations would result in the concentration of hunters in a smaller area, competing for less game than
is now available. The reduction in the quality of the hunting experience due to the impoundment would result in fewer hunting visitordays than would occur without the project over the long term.
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Following impoundment, day-use activities would become the
most significant activity in the project area. Sightseeing,
swimming and recreational boating would occur primarily from JuneAugust on Dickey Lake. The main attractions for these recreationists
include the large, deep lake, and a large dam. A large proportion of
these recreationists would engage in the above activities as part of
an extended vacation trip during which they would stay for one or
more nights at the project before leaving for their next destination.
Therefore, a sizeable number of recreationists expected to engage in
day-use activities may in fact live well outside the boundaries of
the day-use market area.
An information area and easily accessible scenic overlook
areas would be needed to accommodate sightseers. Picnic tables,
parking lots, hiking and nature interpretation trails would be
needed to support these other facilities. Swimmers would need a
beach area with toilet and changing areas, and recreational boaters
and fishermen would need boat ramps and parking to gain access to
the lake. To accommodate these needs, various recreational alternatives and recreational site development plans were evaluated.
The methodology of plan formulation, criteria, and site development specifications are contained in Appendix G.
Remoteness of the site, travel time in getting there and
high quality recreational opportunities which are more accessible
would influence the recreational utilization of the proposed project.
Day use of the site is expected to be limited and destination
oriented. Projections for use of the project area were therefore
influenced by these considerations. The projected day-use recreational activities are presented in Table 4.11-1. The assumptions,
methodologies and criteria used to generate these figures are discussed in Appendix G.
Table 4.11-1 reflects a limited potential for large volumes
of day-use activities. The remoteness of the area and relatively
small numbers of people within the day-use market radius, (in 1975,
85,700 lived within a 75 mile radius of the project), indicate
that the project would likely be more attractive for weekend and
longer periods of stay. Thus, for the project to be a significant recreation resource, development of recreation facilities must
focus upon high quality destination facilities with a variety of
supporting day-use activities.
Of paramount concern to recreationists is the issue of water
drawdown during the recreation season. Water level fluctuations
during the summer recreation season would average two feet, exposing
approximately 1500 acres. Because of the variation in annual maximum pool elevation however, more than this acreage may be exposed.
The area near the Dickey damsite would have a steeply sloping, stone
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TABLE 4.11-1
Recreation Demand Projections
VISITOR DAYS OF RECREATION
WITH
DICKEY-LINCOLN SCHOOL LAKES
WITH FULL RECREATION FACILITIES
1988
1990
1995
2000
2005

1975

1980

1985

Camping

1,700

2,100

1,000

5,000

Fishing

4,400

5,100

2,000

2,000

Hunting

8,300

9,100

Canoeing

2,300

2,800

1,100

1,400

2015

2020

2025

2030

30,000 32,500

35,000 37,500

40,000

10,000

10,000

10,000 10,000

10,000

14,600 14,600

14,600 14,600

14,600

30,700 32,200 33,800 35,500 37,300 39,200 41,200 43,300

45,500

14,700 46,800 54,400 65,300 74,900 84,000 91,900 93,800 95,800 97,900

100,100

10,000 10,600

10,000 15,000 20,000 25,000

2010

2,700

6,000

11,000 12,100

7,800

8,900

13,300 14,600

Day
Activities
TOTAL
NOTE:

17,800 20,500

1,700 29,200

Impoundment commences in 1985, with project expected to be on line in 1988.

and boulder shoreline where drawdown would be little noticed.
Conversely, the upstream portions of the reservoir near Seven
Islands and the Little Black and Big Black arms of the reservoir
and coves at the mouths of tributary streams are likely to have
unattractive exposed gravel or silt flats.
Because of the water level fluctuations associated with the
Lincoln School reservoir, there would be no feasible recreational
use of the impoundment.
4.12

Debris

Debris is expected to be a significant problem during the
filling phase and for the first year or two of operation. This would
result in hazardous situations for boating. Within three to
four years, this debris would be removed from the reservoir area.
Debris entering the reservoir on the spring freshet would remain
as a minor problem. As sources of this debris become known, measures
would be taken to minimize the impacts. The amount of debris
in the lake is expected to decline rapidly within the first
five years of operation. It is expected that the only significant
effect on recreational boating might be in the spring of each year
before steps can be taken to remove the new debris.
Another problem with debris would be deposition at recreation
sites. This would be removed during normal spring maintenance
operations.
The methods employed for control removal and disposal of
debris would comply with Federal and State standards regarding air
and water pollution. Thus, they should have minimal adverse
effects. Any log booms that might be needed would be located
to have minimum effect on boating or would contain openings for
boat passage.
4.13

Power

The latest projections developed by the New England Power
Pool (NEPOOL) indicate New England peak power demands will grow
at a compound annual rate of 5.4 percent'. At this rate, peak loads
would increase from the current level of 14.7 million kilowatts
(Dec. 1976) to 24.4 million kilowatts in the winter of 1986/87.
The portion of the total demand met by peaking type facilities •
such as the proposed Dickey Dam installation - approximates 20%
of the total load. On this basis, nearly five million kilowatts of
1

New England Load and Capacity Report 1976-1987 dated 1 Jan 1977.
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peaking type capacity would be required in the 1986-87 period. The
dependable capacity of the initial Dickey Dam facilities would be
874,U00 kilowatts which represents more than 17 percent of the estimated 1986/87 New England peaking capacity needs.
The proposed project would have a favorable impact on the
integrated NEPOOL system. Its large impoundment would make it a
flexible facility capable of meeting intermittent peak demands at
sustained maximum output. It would also have "load-following"
capability on a daily and seasonal basis which would complement other
diverse system generation sources.
The Dickey-Lincoln School project has quick start capability
and rapid response to load change. This would function as a source
of reserve to meet emergency demands in the event of major system
faults. Hydro-electric machinery is relatively simple and operates
at low speeds and temperatures resulting in a long life and fewer
scheduled outages which enhance the reliability of a regional system.
The pumped storage feature would enable the project to store
large blocks of energy produced by relatively low production cost
fossil fueled or nuclear plants during off-peak hours. The use of
off-peak energy for pumping improves the plant factor of the system's
base-load thermal units thereby reducing cycling of these units with
a resulting improvement in their efficiency and life expectancy.
The cost of project operation would not be susceptible to the
future availability of scarce fuels or escalating costs. Operating
within the NEPOOL system, the project could conserve some 2.3 million
barrels of oil annually. Dependent upon the alternative fuel source,
the project output of 1.4 billion kilowatt hours also equates to an
annual consumption of 636,000 tons of coal or 16.6 billion cubic feet
of natural gas.
Economic studies utilizing Federal water resource policies,
procedures and interest rates indicate that Dickey-Lincoln School
Lakes would be a more economical addition to the New England system
than the most feasible privately financed alternatives.
4.14

Aesthetics

Construction of the proposed project would have several major
impacts on the aesthetics of the region. The greatest impact would
result from the flooding of nearly 66 miles of the St. John River.
The visual quality of this portion of a scenic river valley would
be lost forever. This loss in visual quality is a product of
the loss of thousands of acres of forest, the loss of a freeflowing river with its many rapids and tributaries.
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Pool fluctuations would expose shorelines which would be boulder strewn and appear to be barren of vegetation. This impact would
be most apparent at the Lincoln School Reservoir. Floating debris
would create some negative visual impact for one or two years after
project completion.
The filling of Dickey Reservoir would create numerous scenic
coves and islands with forested backdrops. To the recreationist,
there would be many pleasant visual experiences offered by the lake,
hills and natural surroundings. To the angler, the anticipation
of catching a salmon or lake trout in a remote and semi-wild area
could be an experience of aesthetic enjoyment. The inner experience of being in a natural and remote area secluded from the
hurried life of an urban setting would still be available and one
of emotional satisfaction.
Appreciation of the environment and the educational opportunities resulting from the proposed recreational facilities could
be considered to be another positive aesthetic impact should the
project be constructed.
The subject of aesthetics is controversial simply because
each individual- has a different set of values as they pertain to
what is aesthetically appealing. This is evident when the physical
structure and appurtenant power facilities are considered. There are
those who feel that they are a beautiful and magnificent monument to
man's ability to create. On the other side, there are those who
feel that nothing could be more obstrusive and unnatural to a scenic
river valley.
4.15

Noise
4.15.1

Construction Noise

Construction sound levels were predicted for earth moving and
power house construction activities and are addressed as Lqn contours.
The predicted outdoor Lq^ for construction at the Dickey
Dam site to the nearest resident is 53 dB and for Lincoln School,
46 dB.
The guidelines outlined in the U. S. Environmental Protection
Agency's (EPA) "Levels Document" were used to assess the impacts
resulting from construction. This document identifies an outdoor
L ™ of 55 dB and an indoor Lg N of 45 dB as "the maximum levels below
which no effects on public health and welfare occur due to interference
with speech or other activity." The "Levels Document" also provides a
method for assessing "community reaction" to a new noise source based
on the difference between normalized intruding Lq^ and the existing
ambient Lg^.
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Sound levels from construction at the Dickey Dam site are
not expected to affect the public health and welfare of any existing
residents. However, a community reaction of "several threats of
legal action" to "widespread complaints" due to construction noise
is expected at the nearest neighbors.
Sound levels from construction at the Lincoln School Dam
site are not expected to affect the public health and welfare.
Community reaction to construction at the nearest residences is
expected to be "sporadic complaints."
Mitigation of the impacts of noise on the community could be
approached by several measures. Construction equipment used on
the project should have the lowest available noise levels. Whenever possible, the noisier construction activities should be
limited to daytime hours and new residences should not be located
within the 55 dB construction noise contour during construction.
4.15.2

Operational Noise

Operational sound levels were predicted for normal operation
at the Dickey and Lincoln School Dam sites and are addressed as
Ldn contours. The Ln N from operation of the Dickey Dam at the nearest neighbor is 41 dB and for Lincoln School it is 43 dB.
Sound levels from the operation of Dickey Dam are not expected
to affect the public health and welfare of any existing residents
nor is there any expected community reaction to operational noise.
Sound levels from the operation of the Lincoln School Dam are
not expected to affect the health and welfare of the residents,
but there is expected community reaction in the form of "sporadic
complaints".
Sound levels from operation of the Dickey and Lincoln School
Dams are acceptable at all existing residences according to EPA's
"Levels Document." In addition, at the Dickey Dam site, no adverse
reaction is expected due to operational noise. Therefore, no noise
control measures should be necessary for the Dickey Dam site operation as long as housing is not established within the 55 dB operational noise contour.
The community reaction at the Lincoln School Dam site for
operational noise was determined without including attenuation due
to topography, vegetation or weather conditions. Thus, the actual
sound levels from operation may not cause the predicted adverse
reaction. Noise control measures should not be necessary as long
as residences are not relocated within the 40 dB operational contour.
Should an adverse community reaction occur because of operational
noise, standard parallel baffle silencers could be added to the
air intakes and exhausts of the ventilation system to eliminate
the reaction.
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5.00
5.01

ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED

General

Adverse impacts which would arise from project implementation fall into two general categories. These categories are those
impacts which arise from inundation and those which arise from the
construction and operation of the proposed facility. Some of the
adverse effects can be mitigated to some extent but mitigation
in itself does not eliminate the effect.
5.02

Adverse Effects Caused By Inundation

Inundation caused by project implementation would cause the
total destruction of 88,000+ acres of terrestrial habitat and its
associated aquatic ecosystem. Involved in the loss of this habitat
is all current use of this area by all forms of life now indigenous
to it. This includes man.
Although the known gravel and sand deposits are of low quality,
they are still used in a sporadic manner. Inundation would cover
the known sites and render them unusable. The reservoir system
would act as a trap for the transportation of these materials
downstream thus slowing the replenishment of any deposits located
further downstream.
Impoundment would raise the local ground water levels. This
is expected to create localized ponding by altering drainage patterns
and creation of new springs. The use of water at shallow depths
downstream of Dickey Reservoir, such as dug wells and septic systems,
is expected to be adversely impacted.
Climatically, the creation of a reservoir of this magnitude
would be expected to create local fogging problems during the late
summer. This problem would be for early morning hours and is not
expected to be any different than other sizable lakes in northern
Maine.
A major adverse impact that would arise from project implementation involves the relocation of 161 households. These families
would be required to move at Government expense into facilities
which are anticipated to be much different than those to which they
are accustomed. These homes may be more expensive to maintain
and may create economic hardships. The reality of the loss of their
old homes, land and habits is expected to create a sense of real
loss for their old homes.
The impacts of inundation on the timber management and industry are of prime concern to the region. Project implementation would
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disrupt current management plans. Disruption would come in several
forms such as the loss of approximately 75 miles of existing access
roads now in use for hauling cut timber, the shifting of emphasis
in harvesting and a replanning process to account for the lost
timber. Opportunity costs due to timber lost include lost wages,
taxes and other income. The lost jobs in the timber industry are
estimated as being comparable to a small to medium size saw mill.
There is anticipated a general increase in the cost of transportation of timber should the project be implemented. The timber management companies consider the project area as being prime land for
timber production. This consideration is borne out by the data.
Loss of this prime land would impact future intensive management
schemes. The costs to manage the remaining land would be higher
due to more difficult terrain and poor accessibility. The loss of
this prime land would create a more costly program of management in
order to obtain the same productivity. At present, the loss of
annual net growth would be between 41,645 and 50,351 cords.
Taxes accrued to the townships and state on lands which would
be acquired would be lost. This amounts to an estimated $97,000
annual loss for forest lands and $40,000 for the town of Allagash.
Whitewater canoeing would be eliminated. This form of recreation would be replaced by flatwater boating. The project would
inundate the prime stretch of river for this form of recreation.
Both above and below the project area, the numbers and magnitude
of the rapids are small. Approximately 2300 user days of canoeing
were recorded for 1975. This usage would be lost.
Inundation would cause the loss of some 268 miles of freeflowing streams and river within the Dickey Impoundment. These
waterways provide habitat for a native brook trout fishery. In
addition to the loss of flowing waters, the project would flood
30 ponds and lakes and numerable beaver ponds. All of these waterways provide a source of habitat which would be adversely impacted.
Wildlife population residing within the reservoir area would
be adversely affected in varying degrees. Those forms which are
relatively non-mobile would be lost in their entirety. These include
burrowing forms as well as tree dwellers. Approximately 80,455
acres of terrestrial habitat would be lost. Inundation would
destroy 36,893 acres of deer wintering habitat with the resulting
loss of approximately 50% of the deer herd and those species dependent upon it for survival. Other species in the area would be
effected to varying degrees. Fauna ending up on islands would
stress the habitat and as a result decline in number due to a lowering of the carrying capacity.
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Cultural resources would be adversely affected and salvage of
the known sites would be required to mitigate the total loss.
Rare and unique plants would lose their habitat. The majority of these forms are found along the interface of the land and
water. One species of plant life which would be adversely affected
would be the Furbish lousewort. This plant is currently known only
from the project site. Inundation would most likely cause its
extinction. More important is the loss of the unique zone along
this river where these plants reside. There is documentation in
the popular literature that claims this ecotone to be unsurpassed
for its variety and uniqueness.
5.03

Adverse Effects Caused By Construction and Operation

Impacts of sedimentation and nutrient loading on downstream
waters are expected during the construction phase. These impacts
would be controlled to lessen their severity. Sediments would reduce
the productivity and cause the loss of bottom dwellers not tolerant
to inputs of sediments. Nutrient enrichment in small amounts can
have positive effects, but usually the impacts are negative.
Operational releases would alter the hydrologic regimes of
the downstream reaches. This change would increase the amount
of shoreline inundated and adversely affect the existing shoreline
vegetation. This impact would be realized for a distance downstream
to Fort Kent, Maine.
The aesthetic appeal of the river would be adversely impacted.
Construction scars and a change in the overall appearance of the
valley would be an adverse effect to those that currently recreate
and reside in the valley. Construction scars would be minimal
after project completion but nevertheless they would have an adverse
impact on the aesthetics. Summer drawdown of the power pool would
expose 1500 acres of shoreline. Drawdown also adversely impacts the
plants and animals of the nearshore regions of the reservoir. This
impact and the winter ice scour precludes the successful development
of shoreline vegetation.
Debris would be a continual problem although to a lesser
extent after the first few years. The adverse effects would be
in the form of navigation hazards to boating and to the aesthetic
appeal of the reservoir. Disposal of the debris would create local
and short term adverse impacts, but if the disposal is done correctly, these impacts would be negligible.
During construction, wildlife populations would be subjected
to severe stress from many different points. Clearing operations
and man's presence would drive the existing populations out to
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other habitat. This would cause an overcrowding condition in that
habitat. The results of this overcrowding would be overbrowsing
to the detriment of the habitat, mortality of the populations due
to starvation, increased predation and interspecies competition
for the available habitat.
Lake ice during the winter would present another stress on
those organisms moving about during the winter. Animals venturing
out onto the ice would be subjected to falling, stranding, predation
and drowning.
Adverse impacts on human communities during construction are
associated with an influx of construction workers to the area. There
are several adverse impacts related to construction which include:
construction noise, minimal housing available, value systems clash,
overburden of municipal services, recreational facilities, and highway
use.
Social problems of prostitution, alcoholism, crime and drug
abuse are expected to increase during the construction phase.
The agricultural and forest industries would be adversely
impacted by demand for skilled workers. The job gaps would be
filled by less skilled unemployed.
A major adverse impact on current timber land owners would be
large capital gains which would be taxed. There is no shelter
available for these large windfalls of unwanted monies nor are there
lands available for reinvestment. Landowners owning small parcels
of land would be similarly affected but they would be assisted
in purchasing new lands under the Uniform Relocation and Assistance
and Real Property Acquisition Policy Act.
Opportunity costs due to foregone timber lost would range
between $206 and $311 million in direct and indirect costs over
the projected 100-year project life.
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6.00
6.01

ALTERNATIVES TO THE PROPOSED PROJECT

Power

The project represents a source of electrical generating capacity which would be integrated into the coordinated New England Power
Pool (NEPOOL) system. No singular component of the NEPOOL system
can be effectively analyzed in isolation because a combination
of various power sources (existing and proposed), market factors
and system operational requirements define which particular array
of NEPOOL generating facilities is used at any given time to meet
system demands. Therefore, the analysis of power alternatives for
the project was conducted within the context of the total New
England system.
The system's study of power alternatives is detailed in
Appendix I and consisted of the following activities:
1. A list of alternatives to be considered in the analysis
was defined. This assessment included consideration of the nonconventional and less well-developed sources of energy, i.e., solar,
wind, methanol, etc.
2. Load projections for the New England power system were
developed for years 1985, 1990, and 2000 utilizing the NEPOOL forecast as a basis for analysis.
3. The least-cost combination of alternatives which would
meet the forecasts for years 1985, 1990, and 2000 both with and
without the Dickey-Lincoln School Lakes project was determined.
4. The sensitivity of the load forecast to various demand
reduction measures was analyzed and the forecast was modified to
account for possible changes in demand. The viability of the DickeyLincoln School Lakes project and the stability of the least-cost
mix of alternatives was assessed in terms of the modified forecast.
Twenty-four potential forms of energy generation and storage
were reviewed and evaluated to determine those suitable for consideration as additions to the New England system (Table 6.01-1).
Of these, fourteen were rejected due to limited scale of application,
unproven resources and economic feasibility and undemonstrated
commercial feasibility for implementation within 1985-1990 timeframe.
Ten methods of energy generation and storage were identified as
being potentially viable additions to the NEPOOL system to meet
projected demands and were incorporated into the systems analysis
(Table 6.01-2).
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Table 6.01-1

INITIAL COMPILATION OF ALTERNATIVES

State of
Development

Direct Generation Alternatives
Type
Operating Mode*

In General Use

Conventional Thermal
Steam Cycle

Developed But
in Limited Use

Experimental

*Abbreviations:

B/M

Diesel Power

P

Gas Turbines

P

Hydroelectric

B/M/P

Nuclear Steam
Cycle (LWR,HWR)

B

(Power Purchase

B/M/P)

Combined Cycle Thermal

M

Geothermal

B

Nuclear Steam Cycle
(LMFBR, GCFR, LWBR)

B

Tidal Hydroelectric

M

Alternative Fuels

B/M/P

Energy Storage (Peaking)
Alternatives
Conventional Pumped Hydro

Batteries (lead acid)

Batteries (Advanced)

Fuel Cells

P

Flywheels

Magneto-Hydrodynami c/
Steam Cycle

M

Super Conducting Magnetic
Storage

Nuclear Steam Cycle
(HTGR, Fusion)

B

Thermal Storage (Steam
or Chemical)

Solar (Photovoltaic
or Thermal

M/P

Underground Compressed
Air Storage

Wind

M/P

Underground Pumped Hydro

B:
M:
P:
LWR:
HWR:

Base-load plant
Mid-range plant
Peaking plant
Light water reactor
Heavy water reactor
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LMFBR:
GCFR:
LWBR:
HTGR:

Liquid metal fast breeder
reactor
Gas cooled fast reactor
Light water breeder reactor
High temperature gas cooled
reactor

Table 6.01-2

ALTERNATIVES SELECTED FOR EVALUATION

Mode of
Operation

Type of Facility

Remarks

DIRECT GENERATION ALTERNAT ES
Conventional
Steam Cycle

Thermal

B/M

Gas Turbines

P

Hydroelectric

B/M/P

Nuclear Steam Cycle

B

B/M/P

Power Purchase

Combined Cycle Thermal

Oil fired version only
to be evaluated
—

Accepted subject to cost
comparison with DickeyLincoln*
LWR versions only to be
evaluated
Assumed conventional
thermal steam cycle

M

—

Conventional Pumped
Hydro

P

Accepted subject to cost
comparison with DickeyLincoln*

Batteries

P

Accepted subject to cost
comparison with conventional energy storage
systems *

Underground Compressed Air

P

Accepted subject to cost
comparison with conventional energy storage
systems *

Underground Pumped Hydro

P

Accepted subject to cost
comparison with conventional energy storage
systems *

ENERGY STORAGE ALTERNATES

(lead acid)

Abbreviations:

B - Base-load plant
M - Mid-range plant
P - Peaking plant
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Peak loads for New England were projected to grow at an average
annual rate of 5.2% through the year 2000 (Table 6.01-3). This
does not reflect various demand control measures that may or may not
be implementedo
Utilizing computer simulation techniques, optimum system
expansion plans were developed to meet the projected New England
demand. Table 6.01-4 summarizes the results of the study noting
the system generation mixes and total system costs for expansion
without and with Dickey-Lincoln School.
The results of this analysis show that in the New England
system, the existing fossil capacity would remain the most economical mid-range generating alternative, as long as it is available.
Thus, the increasing demand must be met with new base, mid-range, and
peaking capacity. In all cases the fossil mix remained a little
less than 22 percent of total capability. Nuclear capability — the
most attractive base load alternative — was about 51 percent for
all cases.
Addition of Dickey-Lincoln School would result in overall
economy because investment in more costly oil-fired gas turbine
peaking capacity would be deferred. Table 6.01-4 shows that the
cumulative annual costs for the period 1986 through 2000 are lower
with Dickey-Lincoln School than for the reference case without the
project by $165 million for the initial development and $353 million
for the ultimate installation. On an average annual basis, this equates
to an annual savings of $11.0 and $23.5 million respectively. As
noted in the table, the cost data is based on October 1975 prices and
the Federal repayment interest rate was used to determine costs for
Dickey-Lincoln School Lakes.
Projected demands were measured in terms of their sensitivity
to demand reduction measures reflecting both peak load management
and conservation measures. The results of these measures on future
demands are summarized in Table 6.01-5.
System expansions to meet the modified demands were simulated
both without and with Dickey-Lincoln School Lakes to reflect the
impact of the potential demand reduction measures.
The impact of the modified load forecast inclusive of demand
control measures on overall system costs for the optimum system
expansion mixes is shown on Table 6.01-6. The annual system and
cumulative costs are less for the modified load forecast, by a total
of $2.6 and $2.8 billion in each case for the period 1986 through 2000.
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Table 6.01-3

RECOMMENDED NEW ENGLAND PEAK LOAD
AND ENERGY FORECAST 1975 - 2000*

Year

Winter
Peak Load
(MW)

Year

1975/76

13,908

1976

77,096

60.10

1980/81

17,920

1980

95,508

60.78

1985/86

23,090

1985

124,826

61.83

1990/91

29,751

1990

163,142

62.71

1995/96

38,334

1995

213,220

63.61

2000/01

49,392

2000

278,671

64.52

Average
Annual
Growth
Rate:

5.2%

Annual Energy
(GWh)

Load Factor**
Percent

5.5%

•Exclusive of potential demand control measures
**Based on December peak load in that year

Table 6.01-3
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TABLE 6.01-4
SYSTEM CAPACITY ADDITIONS AND ANNUAL COSTS WITHOUT DEMAND CONTROLS

Accumulated Capacity Additions (MW)

Year

Nuclear

Fossil

Gas
Turbine

NEPOOL Jan. 1976 Forecast

1980

4,291

12,644

1,732

Study Forecast (all cases

1985

8,891

12,644

without Dickey-Lincoln
School

1986

8,891

Ull-Thermal Expansion

1990

Case

Hydro
& P.S

Total

205

3,073

21,915

3,292

475

3,073

28,375

12,644

4,792

475

3,073

29,875

1,591

13,491

12,644

7,492

475

3,073

34,475

9,959

1995

22,691

12,644

8,992

1,675

3,073

49,075

25,875

2000

31,891

13,444

12,292

1,675

3,073

62,375

49,426

51.1

21.6

19.7

2.7

4.9

100.0

_

1986

8,891

12,644

3,532

475

4,017

29,559

1,578

1990

13,491

12,644

6,232

575

4,017

36,959

9,898

1995

22,691

12,644

7,732

1,775

4,017

48,859

25,761

2000

31,891

13,444

11,032

1,775

4,017

62,159

49,261

51.3

21.6

17.7

2.9

6.5

100.0

_

1986

8,891

12,644

3,292

475

4,454

29,756

1,576

1990

13,491

12,644

5,692

575

4,454

36,856

9,847

1995

22,691

12,644

7,192

1,775

4,454

45,456

25,650

2000

31,891

13,444

10,492

1,775

4,454

62,056

49,073

51.4

21.6

16.9

2.9

7.2

100.0

% mix(2)
rfith Dickey-Lincoln
School
(Initial Development)

% mix(2)
rf1th Dickey-Lincoln
School
(Ultimate Development)

% mix(2)
NOTES:

(1)

Combined
Cycle

Total Annual Cost(l)
($ million)

Savings
($ million)
Cumulative
Ave. Annual

-

165/11.0

353/23.5

-

Annual costs (October 1975 dollars) accumulated for new additions from end of
1985 only; interest rates for capital Investments 6 5/8% for Dickey-Lincoln
School, 10% for all others

, ,
(2) In 2000

Table 6.01-4

TABLE 6.01-5
PEAK LOAD AND ENERGY DEMAND ADJUSTMENTS WITH
LOAD MANAGEMENT AND CONSERVATION
I

Year

Winter
Peak
Load
(MW)

Previous
Summer
Peak
Load (MW)

Year

1980/81

17,156

15,792

1980

92,639

61.64

1985/86

21,162

19,323

1985

116,554

62.87

1990/91

26,107

23,644

1990

146,644

64.12

1995/96

32,204

28,929

1995

184,506

65.40

2000/01

39,725

35,397

2000

232,128

66.71

4.29

4.12

Avge.
Annual
Growth (%)

-

Annual
Energy
(GWh)

Load
Factor
(%)

4.7

Table 6.01-5
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TABLE 6.01-6
SYSTEM CAPACITY ADDITIONS AND ANNUAL COSTS WITH DEMAND CONTROLS

Accumulated Capacity Additions (MW)

Year

Nuclear

Fossil

Gas
Turbine

NEPOOL Jan. 1976 Forecast

1980

4,291

12,644

Study Forecast (all cases)

1985

4,291

Without Dickey-Lincoln
School

1986

Case

All-Thermal

Combined
Cycle

Hydro
& P/S

Total

1,732

205

3,073

21,915

-

12,644

3,952

475

3,073

24,435

_

5,441

12,644

4,732

475

3,073

26,365

1,836

1990

10,041

12,644

5,752

775

3,073

32,285

10,842

1995

15,791

12,644

7,492

975

3,073

39,975

26,033

2000

22,691

12,644

8,932

2,175

3,073

49,515

46,636

45.8

25.6

18.0

4.4

6.2

100.0

1986

4,291

12,644

4,192

575

4,017

25,719

1,808

1990

8,891

12,644

5,032

1,275

4,017

31,859

10,774

1995

15,791

12,644

5,872

1,475

4,017

39,799

26,014

2000

23,841

12,644

7,192

1,675

4,017

49,369

46,602

48.3

25.6

14.6

3.4

8.1

100.0

1986

4,291

12,644

3,952

475

4,454

25,816

1,805

1990

8,891

12,644

4,852

975

4,454

31,816

10,737

1995

15,791

12,644

5,692

1,275

4,454

39,856

25,927

2000

23,841

12,644

7,012

1,475

4,454

49,426

46,476

48.2

25.6

14.2

3.0

9.0

100.0

Expansion

% mix(2)
With Dickey-Lincoln
School
(Initial

Development)

% mix(2)
With Dickey-Lincoln
School

Total Annual Cost(l)
($ million)

Savings
($ million)
Cumulative
Ave. Annual

34/2.3

-

(Ultimate Development)

% mix(2)

NOTES:

(1)

Annual costs (October 1975 dollars) accumulated for new additions from end of 1985
only; interest rates for capital investments 6 5/8% for Dickey-Lincoln, 10% for all others

(2)

In 2000

160/10.7

-

Table 6.01-6

In general, the lower annual increment of increased demand
resulting from the modified forecast leads to a significant
shift towards relatively smaller increments of combined cycle and,
to a lesser extent, gas turbine capacity, in the earlier years of
the period.
As in the case without demand controls, the cumulative cost
is lower for the systems including Dickey-Lincoln School. The
initial development reflects an estimated $34 million savings
over the period of 1986-2000 or $2.3 million annually. The ultimate
development would increase the estimated savings to a $160 million
total and $10.7 million annual value.
A quantitative analysis of the more important environmental
parameters has been made for the generating capacity additions
developed for the with and without Dickey-Lincoln School cases,
and for load forecasts with and without demand control measures.
Since no conventional hydro or pumped storage facilities other
than Dickey-Lincoln School were included in the expansion mixes,
these environmental parameters are those related to the various
thermal power plants:
i.e.

-

Nuclear fuel consumption (U 308)
#2 oil fuel consumption
#6 oil fuel consumption
Total heat rejection
Gaseous emissions (SO2, N0 X , CO)
Particulate emissions
Water consumption

A summary of the results is shown in Table 6.01-7.
The overall environmental system changes because of DickeyLincoln School are relatively minor. For the forecast without
demand controls, the project represents an oil saving of up to 35
million barrels over 15 years, this represents about 2 percent of
the total expected consumption in New England. The reductions in
environmental emissions are more modest, with a slight increase
in particulate emissions. This is due to major reductions caused
by the gas turbines that are replaced by Dickey-Lincoln School, and
are offset by increases for the base load thermal units required to
make up energy deficiency.
The environmental changes arising as a result of Dickey-Lincoln
School with a reduced load forecast are more complex. With reduced
load, the project causes a deferral of nuclear expansion. Thus,
the net result is a decrease in nuclear fuel consumption, a decrease
in #2 oil consumption, but an increase in #6 oil consumption.
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TABLE 6.01-7:

Load Forecast:

Parameters(l)

ENVIRONMENTAL PARAMETERS
IMPACT OF DICKEY-LINCOLN IN NEW ENGLAND 1986-2000

Without Controls

With Controls
With Dickey
Lincoln
From
To

Mean
Change
(%)(2)

Without
Dickey
Lincoln

With
Dickey
Lincoln

Change
(%)(2)

Without
Dickey
Lincoln

16.0
154.9
1349.7

16.0
111.6
1357.2

0
-28
+0.6

11.5
122.7
1589.4

11.1
105.1
1601.6

11.4
110.2
1649.5

-2
-12
+2

1775.1
17566.7

1583.1
17571.3

-11
+0.1

1847.9
14533.8

1768.7
14398.4

1825.3
14463.8

-3
-0.6

5393.2
3265.6
101.2
14880.9

5352.5
3179.1
100.4
14975.9

-0.8
-3
-0.8
+0.6

6255.8
3708.4
117.8
17635.1

6283.0
3701.5
117.9
17737.5

6464.9
3802.4
121.3
18257.4

+1.4
+0.8
+1.1
+1.7

2222.1

2223.2

+0.1

1588.6

1530.1

1565.8

-2.2

Fuel Consumption
U 308 (106,lb.)
#2 oil (lof bbl.)
#6 oil (10 bbl.)
Heat Rejection
Atmos. (10 12 BTU)
Water (10 12 BTU)
Emissions
S0 2 (103 ton)
N0 X (103 ton)
CO (103 ton)
Part. (103 ton)
Water Consumption
(109 gal.)

NOTES:

(1)

Estimated values of major environmental parameters for
all units in the New England System, totaled for the
period 1986 through 2000.

(2)

Change in value of parameter as a percentage of the value
for all-thermal reference case, without Dickey-Lincoln,
i.e. indicative of the impact of Dickey-Lincoln.
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TABLE 6.01-7

However, if the system were analyzed over a longer period of
time, the extra nuclear unit added in the Dickey-Lincoln School
cases should ultimately result in a net fuel oil saving.
The changes in environmental emissions because of DickeyLincoln School are both modest and varying. For every case, there
are conflicting results. For example, reduced nuclear fuel consumption is associated with increased oil consumption and reduced
heat rejection is combined with increased particulate emissions.
In summary, the overall environmental impact of Dickey-Lincoln
School on New England generation expansion is considered to be
marginally beneficial in the period 1986 through 2000.
6.01.1

No-Action Alternative (Federal)

The most likely alternatives to evolve in the absence of the
proposed project would be development of gas turbines to meet the
peaking demand and combined cycle to meet the intermediate demand
loads. At current price levels, these are considered to be the
types of generating facilities that the industry would implement
to meet electric power demands of the kind and magnitude provided
by the project. It should be realized, however, that the economics
of the electric utility industry is continually fluctuating due to
fuel shortages and increasing fuel costs.
The system that would evolve in the absence of Dickey-Lincoln
School Lakes would be more costly than that with the project.
This cost would be borne by the consumers. These costs could be
expected to steadily increase in the future. This alternative
would increase the dependence on oil products.
The socio-economic impacts of industry response to a No
Action choice in the form of gas turbine would be expected to be
minimal due to the compact unit size and decentralized facilities
envisioned. Environmental impacts of gas turbines are generally
minimal for such plants. Site disruption would be slight due
to anticipated small unit sizes and decentralization. Noise can
be effectively controlled to low levels and gaseous emission, primarily nitrogen and sulfur oxides are generally low.
6.01.2

Non-Structural Alternatives
6.01.2.1

Load Management and Conservation

The primary responsibility of an electric utility
system is to provide sufficient generating capability, which is
economical, reliable and flexible to meet the demands within its
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service area at all times. This obligation is fulfilled by a combination of generation and storage facilities and purchases from
other systems. The demands imposed on an electrical system vary
continuously with time and fluctuate markedly on a daily, monthly,
seasonal or annual basis as illustrated by Figure 6.01-1. Providing adequate generating capability for the relatively short periods
of peak demand has a significant impact on the overall power supply
costs. This, coupled with the inflation of fuel costs and capital
costs of generating equipment, has led to increased interest in
means of controlling or reducing the demands to lower the system
costs.
Demand control or reduction measures fall into two general
categories - "Load Management" and "Conservation."
Load Management - This is action initiated and implemented
by the utility for the "shifting" and corresponding reduction of
peak demands and the alteration of daily load shapes by means of
direct or indirect measures, with no significant change in total
energy usage. Direct control measures are those in which the utility
controls the end-use devices (e.g., water heaters, space heaters,
air conditioners, etc.) by supervisory control. An example is
radio controlled switches on customer's water heaters, permitting
switch-off during high demand periods and switch-on during low
demand periods. Indirect control measures are those in which
price incentives are used to motivate usage shifting by the customer (e.g., peak load pricing, night storage heaters, etc.).
The objective of Load Management is to "flatten" out the
load curve (less variation in energy use requirements) by reducing
the peak demand (Figure 6.01-2).
Conservation - This is action generally taken by the consumer
to eliminate waste and to improve efficiency of electrical energy
usage. Examples are: changed personal habits (turning off lights,
TV, etc. when not needed), use of alternative energy sources such
as solar or wind and general cost consciousness. Energy conservation, unlike load management, does not change the distribution of
energy usage during a period but reduces the total energy demands
and has a dampening effect on energy growth rate.
As described in Section 6.01, the alternatives study assessed
the potential impact on forecast demands of Load Management and
Conservation measures which may realistically be implemented in
New England through the year 2000. This assumed that major or
drastic changes in electrical usage patterns and consumer life
styles would not take place. Using the year 1990/91 for comparison,
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Table 6.01-8 shows the estimated impacts of demand controls.
The impact of management and conservation on a daily load shape
is illustrated by Figure 6.01-3.
TABLE 6.01-8
COMPARISON OF DEMAND CONTROLS
Winter Peak
Avg Ann.
MW
Growth %
Forecast 1990/91
w/o demand controls

29,751

Summer Peak
Avg Ann.
MW
Growth %

Annual Energy
Avg Ann.
GWH
Growth %

5.2

27,327

5.2

163,142

5.5

Forecast 1990/91
28,726
w/Load Management only

4.95

26,039

4.83

163,142

5.5

Forecast 1990/91
w/ Load Management &
Conservation

4.29

23,644

4.12

146,644

4.7

26,107

The generating capability requirements imposed on the system
can be reduced significantly as illustrated by the above table if
load management and conservation measures are implemented. However,
the reduction in capacity requirements will not eliminate the need
for additions to the system based on future demand requirements.
Therefore, load management and conservation cannot be considered
alternatives to the proposed project, but rather as supplementing
measures taken to conserve energy and resources in keeping with
national goals.
6.01.2.2

Power Purchases

In 1975 Firm Purchases of power by NEP00L from outside
the New England Area' amounted to:
Summer
Firm Purchases (MW)
Total Capability (MW)
Purchases (*)
Rati aCapaM lity
1

217
18,901
1.14

Winter
(Dec.)
226
20,212

1.12

New England Load and Capability Report, 1975-1986, January 1, 1976.
NEP00L.
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There is undoubtedly some added flexibility in retaining such
a relatively small portion of the capability reserve margin in the
form of power purchase arrangements. The availability of such power
sources outside the New England area must of course be firm. With
the current uncertainties in the power supply industry, the future
availability of large blocks of power for purchase from utilities
outside the area must be considered somewhat speculative. It is
likely that neighboring utilities will have relatively small amounts
of power available for export.
Table 6.01-9 indicates the projected Firm Purchases outside
the New England area to the winter of 1986/87. A total of up to
400 MW of this purchased power is oil or coal-fired base load capacity which is scheduled to be reduced to approximately 200 MW
by the end of 1986.
Power purchases are feasible for supplementing system capacity
to meet projected load demands on a short-term basis or to compensate for slippage in planned capacity implementation. If large
blocks of firm peaking power were available for purchase on a longterm basis, it could have the ability to meet most of the project
objectives. It could not, however, due to the restrictive nature
on contractural arrangements, provide the flexibility of response
to system demands that the project provides. Purchased power of
the type and magnitude provided by the project would most likely
be more costly and result in higher consumer costs. Except for the
higher consumer costs, this alternative would have no identifiable
socio-economic or environmental impacts.
Future availability of large blocks of firm peaking power
for long-term contract purchase is considered very remote and
therefore is not a feasible alternative for the proposed project.
The NEP00L has advised that in their long-range planning,
power purchases from sources outside New England including Canada,
other than their present purchases, are not considered. Their
experience has found planning based on power purchases to be
impracticable because long-term year-round contracts could not
be arranged, particularly with foreign sources. Also due to the
New England experience with oil contracts during the oil embargo,
it is doubtful that the power companies in New England would expose their customers to the type of power cutoff that could occur
from large scale purchases from outside sources. They further
confirm that it is not reasonable to expect that external sources
would provide long term contracts for large amounts of peaking
power.
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Table 6.01-9

Year
1976/77
1977/78
1978/79
1979/80
1980/81
1931/82
1982/83
1983/84
1984/85
1985/86
1986/87

Source:

PROJECTED NEPOOL FIRM
POWER PURCHASES (MW)

Summer
Ratio
Total
Firm
Purchases Capability
(%)
426
594
594
596
599
601
602
603
605
606
405

21133
21509
21501
22103
22106
23258
24639
27054
27056
28207
28006

2.02
2.76
2.76
2.70
2.71
2.58
2.44
2.23
2.24
2.15
1.45

Winter
Rati*
Total
Firm
Purchases Capability
(%)
594
594
596
599
601
602
603
605
606
405
205

New England Load and Capability Report, 1975-1986,
NEPOOL.
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22158
22212
22799
22802
22804
24225
26676
27828
28979
28778
30878

2.68
2.67
2.61
2.63
2.64
2.49
2.26
2.17
2.09
1.41
0.66

6.01.3

Structural Alternatives

Alternatives addressed in this portion consist of direct
generation and energy storage facilities. The alternatives are
limited to those that are technically and operationally capable of
providing peaking power. Of the energy sources identified on
Table 6.01-2, the large conventional thermal and nuclear steam
plants are base load facilities designed for continuous operation
as opposed to the intermittent operation of peaking plants. These
two forms of generating capacity, i.e. baseload vs. peaking, complement each other in an integrated power system and are not alternatives to each other.
The impacts of solar and wind power were reflected in the
context of energy conservation as discussed in Section 6.01.2.1.
Although no central large scale energy generation is likely within
the foreseeable future from solar and wind sources, a discussion
of the energy potential for these developments has been included.
The alternatives fall into three state of development categories:
"In General Use", "Developed but in Limited Use" and "Experimental".
State of Development

Direct Generation

Energy Storage

In General Use

Gas Turbines
Hydroelectric

Conventional Pumped
Hydro

Developed but in
Limited Use

Combined Cycle

Batteries (Lead
Acid)

Experimental

Solar
Wind

Underground Compressed
Air Storage
Underground Pumped Hydro

6.01.3.1

Gas Turbines

These special versions of the jet engine have been
progressively modified for industrial and power generation purposes.
The industrial gas turbine comprises a jet engine driving a generator
which may have a capacity in the range of 5 to 100 MW.
This type of generation has been increasingly used since the
19501s for standby and cycling operation. It has low capital costs
and short lead times. Because of high fuel costs, however, such
units are normally used only for peaking duty and operate 5% or less
of the time. Obviously, they are susceptible to oil shortages.
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Gas turbines are normally installed close to the load center
to minimize transmission costs.
Simple or non-regenerative open cycle turbines are less
efficient than steam plants due to lost exhaust heat. The efficiency
of a gas turbine may be increased by recovering the heat from exhaust
gases and transferring it to the incoming air stream. This system
addition increases the initial installation costs. Generation
efficiencies of gas turbines range from 30 to 35 percent.
There is a total of 1,489 MW of simple cycle gas turbine
generator capability in New England at the present time. Generally,
these stations are individually less than 50 MW in capacity.2 A
new MMWEC-3 plant of 120 MW capacity has been approved for commercial
operation by 1983.
Gas turbines are considered a feasible addition to the New
England system for meeting projected peak load demands. Their short
lead time for construction, relatively low first costs and siting
flexibility makes gas turbines a viable consideration in planning
a system's capacity needs to meet increasing peak demand. The
relatively low efficiency and dependence on high cost fuel causes
the unit operating costs to be high and could adversely affect its
economic feasibility in the future if fuels become scarce and increase in cost. The dependence on oil products would be contrary
to national energy goals.
Gas turbines would not, however, meet the intermediate power
generation objective of the project. The relocation of low cost
excess off-peak power in the system to high value peaking needs,
inherent in the pumped-storage features of the project could not
be duplicated by gas turbine units.
Because turbines are compact, can be retrofitted to existing
facilities and would generally be decentralized, their construction
and use would create few aesthetic, environmental, or land use
disruptions. Except for higher consumer energy costs, few, if any,

2

Directory of Electric Utilities, Electrical World, 1975/76

3
Massachusetts Municipal Wholesale Electric Company
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socio-economic impacts either beneficial or adverse would be
experienced. The generation of noise and gaseous emissions and
safety aspects of gas turbines are controllable to acceptable levels.
6.01.3.2

Hydroelectric

In a hydroelectric installation, a flow of water turns
a turbine directly coupled to an electric generator.
The requirements of a hydroelectric power plant are:
-

a
a
a
a

dam across a water course;
reservoir to impound the water;
waterway to convey the water to the power plant;
power plant to house the turbine and generator.

Such plants are dependent upon the availability of an adequate
supply of water and upon terrain suitable for impoundment of the
reservoir and development of the required head. Such sites are
relatively scarce and development of them usually costly. Operating
costs of a hydroelectric plant are low in comparison with equivalent
thermal plants. When the available continuous flow of water is low,
such as is the case in New England, hydro plants are usually operated
in the mid-range or peaking modes.
There is currently 1,288 MW of dependable hydroelectric power
capacity developed in New England in a total of 244 plants. In
Maine, one 2-MW plant is scheduled for retirement in 1978, and a
new 12-MW plant is under study to be on line in 1980. Identified
undeveloped sites and existing plant expansions are estimated to
amount to an undeveloped capacity of over 2,500 MW, excluding the
Dickey-Lincoln School Lakes Project.
This capacity is an aggregation of a large number of relatively
small developments. Approximately 1,000 MW of capacity is available
in four of these developments with individual capacities of 90 MW
or more. The capacity and average annual available energy from
each of these sites is as follows:
-

Pierce Pond, Kennebec River, ME:
Pontook, Androscoggin River, NH:
Williamsville, West River, VT:
Cold Stream, Kennebec River, ME:

220 MW; 459 GWH
300 MW; 115 GWH
145 MW; 84 GWH
(2 Developments Studied)

^"Hydroelectric Power Resources of the U. S., Developed and Undeveloped",
Federal Power Commission, January 1972.
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New England Federal Regional Council - 120 MW; 260 GWH
Central Maine Power Company
- 250 MW; 295 GWH
Hydroelectric alternatives such as mentioned above are considered technically feasible for additions to the New England system
to meet load demands. Under current conditions, they are not economically feasible for implementation by the private sector. The high
generation efficiency (85%) and the independence from costly fossil
fuels of hydroelectric facilities could be expected to cause the
economic feasibility to improve in the future if current trends
in fuel costs continue.
No other known hydroelectric site in New England would have
the ability to meet the project objectives. However, the combined
capacity of several of those mentioned would be comparable to the
potentials of the proposed project. The costs to the system and
related consumer energy costs would be higher for this alternative
system expansion.
The economic, social, and environmental impact of a hydroelectric development is generally quite considerable. There is no
air or thermal pollution, but a reservoir inevitably causes disruption of the natural ecology of the water course and surrounding
area in terms of water, land, and social resources. Additionally,
hydroelectric sites are often far removed from the load centers,
necessitating long transmission corridors for delivery of power to
the system. On the credit side, hydro power utilizes a renewable
resource, and reservoirs may have beneficial impacts of flood control and recreation.
Another often mentioned use of hydroelectric potential is
development of the many small undeveloped sites for power and upgrading of existing small hydroelectric facilities in the New England
area. Physical characteristics as well as competing purposes would
most likely preclude developing many of the existing dams for power.
Also, most of the sites offer no seasonal regulation of flows and
many offer no daily regulation of flows. Due to this lack of flow
regulation or storage, these small facilities could not always
generate power when needed and would have little or no dependable
capacity. As such, they would not preclude construction of firm
or planned plant capacity. Their role instead would be as fuel
replacement, allowing fossil plants to reduce generation when hyr1
power is available. Therefore, it is determined that development
of small hydroelectric facilities is not an alternative to the
project as large dependable hydro capacity, but is considered worthy
o'f investigation as a potential power source to serve as fuel saving
facilities.
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6.01.3.3

Combined Cycle Thermal

In recent years, hybrid gas turbine/thermal generating
or combined cycle units have received increasing attention, especially
for mid-range operation. In these plants, gas turbine exhaust
possessing a high heat content is used to develop steam for a conventional thermal cycle.
The combined cycle system is a combination of two proven
technologies, gas turbines and steam generators, and as such is
readily available. It is a fairly recent development in the power
industry, and only a few units have been installed. At the B. F.
Cleary #9 plant in Massachusetts, a 90-MW plant was brought on
line in 1975 and a further 20-MW addition came on line in Sept. 1976.
To increase the power output of the steam turbine, additional
fuel may be burned in the exhaust. Addition of the thermal power
cycle to the gas turbine substantially improves the overall cycle
efficiency (35-42%) with the result that these units compare favorably with conventional thermal plants (38-42%).
The environmental constraints associated with the siting
of a combined cycle plant in New England would be similar to those
for fossil fuel installations. Noise can be effectively controlled,
and the particulates and solid wastes produced are minimal with the
primary emissions being oxides of sulfur and nitrogen. Plant sizes
range from 30 MW to 500 MW, with multiple unit installations possible
for even greater capacity.
Lead time for a large (greater than 100 MW) combined cycle
unit is approximately five years from inception to commercial
operation. However, construction of combined cycle units may be
staged so that the combustion turbine portion of the plant is
available for peaking service while the steam portion of the plant
is being completed.
The combined cycle alternative would have the ability to
meet some of the project's objectives in providing intermediate load
capacity and perhaps some of the peaking load capacity. It could
not, however, meet most of the peaking power generation objective
of the project or reallocate low cost excess off-peak system energy
to high value peaking energy. The peaking load capacity portion
would probably be met with gas turbine additions to the system in
conjunction with the combined cycle.
Combined cycle generation capacity is a feasible addition
to the New England system for meeting projected load demands.
There are several advantages to this alternative. These are:
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short lead time for construction, relatively low first cost, favorable efficiency and resulting operating costs, and load-following
characteristics.
Implementation of the combined cycle alternative would result
in higher system costs and related consumer energy costs. Its
total dependence on fuel oil could adversely affect its economic
feasibility in the future should petroleum fuels become scarce
with associated cost increases.
Other than higher energy costs, the socio-economic impacts
would be expected to be minimal. The environmental impacts would
also be expected to be minimal being generally similar to those
associated with gas turbines with a modest condenser cooling water
requirement.
6.01.3.4.

Conventional Pumped Hydro

Pumped hydro is widely used in electric utility
systems. During the past decade, this concept has advanced from
relative obscurity in North America to its present significant
role in the production of peak and mid-range power.
The operating principles and basic requirements are essentially the same as for a conventional hydro plant. However, the
plant operates on a cycling basis and is capable of both generating
and pumping. The water stored in the upper reservoir is released
to generate power during peak demand. A lower reservoir is required
for retention of the water discharged during the generating cycle,
for subsequent return to the upper reservoir by pumping.
Because of pumping and generating inefficiencies, there is
a net loss in energy production from a pumped storage plant. A
pumped storage plant normally generates only 65 to 75 percent of the
energy used for pumping. The economy results from the conversion of
low-cost off-peak energy to high value peak energy.
Two major pumped storage projects are currently operational
in New England. These are Northfield Mountain (1000 MW) and Bear
Swamp (600 MW) in Massachusetts. The Rocky River pumped storage
project in Connecticut was the first project of this type in North
America. The proposed project is the only known project planned
for construction in the northeast which integrates conventional
and pumped storage hydropower.
Conventional pumped hydroelectric facilities are a technically
and economically feasible consideration for addition to the New
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England system to meet projected load demands. Under current conditions, they are not as economic as gas turbine and combined cycle
generation. However, if the trend of increasing petroleum fuel
costs continues, the economics of this alternative could well be
improved.
This alternative would have the ability to meet the proposed
project objectives, however, it would be dependent on the availability of low cost, off-peak energy in the system. It has been
determined that low-cost, off-peak energy of the amount required
will not be available until after the 1990 timeframe. At that time,
sufficient base load energy may be available if scheduled implementation of base load facilities (nuclear and fossil-fuel steam) is
realized.
The social, economic, and environmental impacts of a pumped
hydro plant are characteristically similar to those of a conventional
hydro plant, but not necessarily on a similar scale. It is often
not necessary to create a large reservoir on an existing water
course, particularly if the head is high. Replenishment water need
only be limited to relatively small amounts of seepage and evaporation losses. However, pool fluctuations are normally more severe,
and there is the potential problem of temperature elevation and
the concentration of other potentially dangerous commodities. These
would eventually be released to the downstream ecosystem.
6.01.3.5

Batteries5 (Lead Acid)

Batteries may be considered to be a form of fuel
cell. It comprises an anode, a cathode and an electrolyte. These
components together convert chemical energy into electric energy.
The reactants are held inside the cell and are periodically recharged
to keep the chemical process functioning. The lead-acid battery
has been in small scale use for many years and is predicted0 to be
commercially available in plants as large as 800 MW with up to 10
hours of storage by about 1990.
For power production, a special inverter is required as part
of the installation. This is needed to convert the direct current

5

"Batteries for Energy Storage: Potential Applications and Alternative Technologies", J. R. Birk, Engineering Foundation Conference
on Energy Storage: User Needs and Technology Applications, EPRI,
February 1976.

6

"Peaking Power Batteries for Electric Utilities", Berkowitz and
Brown, Proceedings of the American Power Conference, Volume 37, 1975.
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output of the battery into alternating current at the frequency
and voltage levels required. It also serves for the reverse cycle
during recharging.
To maintain conversion losses at low levels, high direct
current voltages, usually in excess of 1000 volts, are required. In
the generating mode, batteries operate efficiently at low power
levels and under partial load. However, turnaround efficiency for
the recharge/generation cycle is only about 50 percent, so that
overall operating costs would be relatively high compared to other
forms of storage.
Battery storage plants to be used in conjunction with excess
base generation may be sited nearly anywhere sufficient land is
available. There appears to be no reason such a plant could not be
located in an urban area. Although land area requirements are
relatively high, the greatest potential would appear to be in small
to medium sized urban areas. Assuming mass production, capital
costs, including land requirements, are eventually expected to be
competitive with conventional energy storage systems.
Batteries would have the same application in the system as
pumped hydroelectric facilities. Decentralized installations near
load centers would be the most probable configuration of battery
storage facilities because there are no stringent siting requirements.
Implementation within the system under current conditions would
result in a more costly system operation than other alternatives
considered.
This alternative would have the ability to meet the proposed
project objectives, however, it would be dependent on the availability of low-cost, off-peak energy in the system. Low-cost, offpeak energy of the amount required is not expected to be available
in the system before the 1990 year timeframe.
Other than higher energy costs, the socio-economic impacts
would be expected to be minimal. There are potential environmental
problems with battery plants. These are associated with the ultimate
disposal of spent electrolyte and the danger of accidental spillage.
Emission of air pollutants is negligible. Thermal pollution of
waterways is not a problem because excess heat is usually vented
to the atmosphere. Noise levels are also low.
6.01.3.6

Underground Compressed Air Storage''

Underground compressed air storage has been proposed
for some time as a peaking system, but has not been put into practice until this past year. The principle of the concept is the
I "An Assessment of the Technical & Economic Feasibility of Compressed Air Energy Storage", J. B. Bush, et al. EPRI/ERDA Storage
Workshop, December 1975.
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storage of air compressed by conventional equipment using low-cost
energy during off-peak periods. This air is then released during
peak periods to augment the combustible fuel mixture of a conventional gas turbine plant resulting in higher operation efficiencies.
The world's first plant is currently under construction in Germany.
This plant uses existing compressor, gas turbine, and steam turbine
components, but has a small storage capacity of only 580 MWh.
Systems investigated in the U. S. to date have generally been directed
towards a storage of 2000 to 3000 MWh or larger.
There are three potential storage methods for compressed
air: mined hard rock cavities, solution mined salt cavities, and
aquifers. The technology required for the equipment and mining of
cavities for each of the first two systems is well developed and
presently available. The aquifer or "bubble" concept is still
under investigation. Each of these methods is the subject of a
combined ERDA/EPRI study program commenced in 1976, the culmination
of which is planned to be the construction of a pilot plant in
1980.
The economics of compressed air storage has still to be
proven. The capital costs in favorable circumstances would appear
to be competitive with conventional energy storage plants.^
However, the current concept requires the use of fossil fuels and
thus their cost vagaries. The efficiency of storage is approximately
55% (45-65%). The air storage system may operate in either of two
basic ways: constant pressure or constant volume. The constant
pressure method of operation involves the use of a column of water
to provide a constant pressure within the system for operational
phases. This type consequently requires a surface water storage
reservoir. This system is presently applicable only to hard rock
caverns.
The constant pressure air storage cycle has a high potential
in New England from a siting standpoint as there is an abundance
of hard rock formation in this region. These plants may be located
close to the load center, and wherever a least impact site may
be available for the surface reservoir.
The constant volume or dry cycle type uses no water and operates at continually decreasing pressure during generation. It
g

"A Thermodynamic and Economic Analysis of Compressed Air Energy
Storage for Electric Utilities", E. D. Newman, M. Sc. Thesis,
Queens University, Ontario, Canada, November 1975.
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is less efficient than the constant pressure cycle at the present
level of machinery technology but is suitable for both rock and
salt type mines. This type is thus only considered a viable alternative where the cavern can be created or is available at relatively
low cost. A solution-mined cavern is one possible storage type,
but there are no sizeable salt formations in New England. There
may, however, be a few mines available with suitable characteristics.
In view of the unproven economics of compressed air storage,
its dependence on petroleum based fuels and state of development,
this alternative is not considered to be a feasible addition to
the New England system. It would have the ability to meet the
peaking power objective of the project, however, it would not satisfy
the intermediate power generation objective of the project.
Except for higher consumer energy costs, few if any socioeconomic impacts would be experienced. Environmental impacts
requiring consideration include rock disposal, gas turbine emissions,
and, if cooling towers are used, drift deposition. Surface reservoirs required for the constant pressure type of plant also require
consideration. However, the flexibility offered for siting an underground air storage scheme allows the selection of least impact sites
for surface structures.
6.01.3.7

Underground Pumped Hydro

Underground pumped hydro utilizes
basic principles as conventional pumped hydro.
is that the potential head is developed between
at ground surface and a lower reservoir located
in rock at depth. The underground pumped hydro
essentially proven components from conventional
mining technology assembled to provide a unique
energy storage. The primary components are:

essentially the same
The main exception
an upper reservoir
in a cavern excavated
concent utilizes
pumped hydro and
approach to bulk

- The upper reservoir and other surface-located facilities;
- The shafts and tunnels forming the various accesses and
water passages to the underground components;
- The power facilities, including the pump turbines and
associated facilities and equipment;
- The lower reservoir cavern.
The head that can be developed is dependent less upon topography than upon limitations imposed by available pump-turbine
equipment. The objective is to minimize the required volume and
hence the cost of cavern excavation for a given energy storage.
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To this end, most concepts that have been developed place emphasis
on maximizing the head developed. Total heads in the range from
3000 feet to 4500 feet have been proposed. However, the current
limit of application of single-stage reversible pump turbine design
is at a head of about 1800 feet. Progression beyond this head would
require considerable research and development work on machinery,
or adoption of a "multi-step" design incorporating one or more intermediate power plants.
Greater depths of power plant also lead to problems of cost
and scheduling of the associated underground excavations. The
results of studies to date suggest that, using current techniques
for shaft sinking and development, there is no significant economic
advantage to be gained in the adoption of heads much in excess
of 3,000 feet.9
A 1,000-MW underground pumped hydro facility with 10,000
MWh of storage at a depth of 2,300 feet is currently planned by
General Public Utilities in New J e r s e y J 0 Studies for plants ranging from 500 MW to 2,500 MW, generally with 10 hours of storage,
have also be undertaken by a number of other utilities in the U. S.
A significant amount of research is currently being conducted
on the underground pumped hydro concept by such agencies as EPRI,
ERDA, and the USBR, and it is evident that construction of a pilot
plant will probably be undertaken by 1980.
Underground pumped hydroelectric would have the same application in the system as conventional pumped hydroelectric facilities and would have the same storage efficiency of 70 percent.
Siting could be closer to load centers requiring less transmission
because it is less dependent on natural site conditions. Implementation within the system under current conditions and status
of development would result in a more costly system operation than
other alternatives such as conventional surface located pumped
storage. It appears to be significantly less costly than other forms
of energy storages such as batteries, fly wheels and superconduction
magnetic storage.

"Underground Pumped Storage Research Priorities", Technical Plan
ning Study No. TPS75-618, EPRI, April 1976 (prepared by Acres
American Incorporated).
10

The Mount Hope Project has subsequently been deferred.
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Underground pumped hydroelectric facilities would have the
ability to meet the proposed project objectives, however, it would
be totally dependent on the availability of low cost, off-peak
energy in the system. Low cost energy of the type and magnitude
required is not expected to be available in the system before the
1990 year timeframe.
Except for higher energy costs, the socio-economic impacts
would be similar to conventional pumped storage hydroelectric
facilities. The environmental impact would be expected to be less
disruptive because the surface reservoir and power transmission
lines are the only surface manifestations of underground pumped
hydro plants. Disposal of excavated material is an important factor,
but the environmental impact of such installations is far less significant than that of a conventional pumped hydro plant. There is
an abundance of appropriate rock formations in the New England area.
There is thus considerable flexibility for optimum location of an
underground pumped hydro plant close to the load center and with
a surface reservoir which would cause minimal impact.
6.01.3.8

Solar

Practical application of solar energy is still limited
but growing steadily. At the present time, only the space industry
has harnessed this energy to any significant extent for direct
generation of electricity. Future potential applications of direct
use of the sun's energy are:
- Heating and cooling buildings;
- Direct generation of electricity.
Solar generation is particularly adaptable to heat energy
storage concepts. Heating and cooling of buildings may be achieved
by means of solar collectors which may be integral with the roof
structure. Solar collectors contain a black metal surface covered
by one or more panes of glass which reduce heat loss. Heat may
be held by water or air in the collector, and circulated directly
through the building.
A direct generation of electricity from solar energy may be
achieved by one of two methods. In the first case, solar radiation
is used as the heat source in a thermal steam plant. Reflectors are
used to concentrate solar rays to heat water to steam for driving
a steam turbine. Land area requirements and investment costs are
high, and this method of generation is essentially limited to applications in the southwestern United States.

6-27

The second alternative is to use photovoltaic cells which are
made of special materials to generate positive and negative charges
by absorbing photons. Since each cell develops only half a volt,
a large number of cells is required. Capital costs are currently
high, efficiency is low (only about 10 percent), and operating life
is short.
Solar energy for direct generation of electricity is not a
feasible alternative to the project. The high costs, undependable
nature and lack of demonstrated feasibility for implementation within
the 1990 timeframe are causes for not considering this as an addition to the New England electric supply system.
The greater potential exists for dispersed solar heating
and cooling systems for building space. On this basis, solar energy
is considered a viable contribution towards energy conservation.
6.01.3.9

Wind

Generation of electricity from wind is relatively
simple. The force of the wind turns a windmill, or aero generator,
which is connected directly to a generator. The traditional windmill rotates about a horizontal axis. In the past few years, a
wind turbine has been developed which rotates about a vertical
axis. It uses flexible blades, weighs as little as one-tenth of
a conventional windmill, and can rotate at up to six times the
speed of the passing wind.
The energy available from winds can be converted to electricity
with an overall efficiency of 60 to 80 percent. However, wind
energy cannot be concentrated in the same manner as water or solar
energy, and the amount of power which can be produced at any given
moment is unpredictable. As such, the wind is not a firm source
of power, and wind generation must be considered in conjunction
with an energy storage system.
The New England area has had a history of wind-power usage.
The 1250-KW Grandpa's Knob generator, built in 1941, operated
intermittently for four years.H As recently as 1950, there were
50,000 small windmill-powered generators in the midwestern United
States alone. For the most part, wind generators are confined to
residences in remote areas.

1

"Energy and the Future", A. L. Hammond et al, 1973. Published
by the American Association for the Advancement of Science,
Washington, DC.
1p
National Geographic, Volume 149, No. 6, October 1975.
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Vigorous research programs sponsored by ERDA, NASA, and other
agencies are currently under way. Plans are presently being formulated for a utility demonstration wind generator in Massachusetts,
but the ERDA schedule for wind power shows no commercial use of
wind power until 1985. The first plant is expected to be in the
Mid-west where wind power potential is greater.
The 100-KW NASA Plum Brook Station at Sandusky, Ohio is currently in operation to assess the feasibility of wind power.' 3
In this plant, a 125-foot diameter propeller powers the generator
atop a 100-foot tower. Current plans for the next wind generator
specify a 1.5-MW capacity with a 200-foot propeller. The eventual
capacity of wind power generators might reach as high as 20 MW.
Proposals have also been made for installation of groups of wind
generators on towers floating in the ocean.
Capital costs of wind generators are high. Maintenance and
operating requirements and costs are as yet undefined.
Wind energy would be an erratic source of electric power
because of its intermittent and unpredictable nature. Any method
of utilization would require a costly energy storage system or
widespread geographic dispersion with interconnection to acheive
dependable capacities.
Wind energy is not considered a feasible alternative to the
project. Its high cost, undependable nature, and lack of demonstrated feasibility for implementation within the 1990 timeframe
are causes for not considering this as an addition to the New
England electric utility system. The potential does exist, however,
for considering dispersed windmills as a viable contribution toward
energy conservation.
6.02

Flood Control Alternatives

Several alternative measures have been studied and evaluated
to determine their effectiveness in preventing the recurring
flood losses along the St. John River. These measures have been
separated into the two major categories of structural and nonstructural .

13

"Preliminary Results of the Large Experimental Wind Turbine Phase
of the National Wind Energy Program", R. L. Thomas & J. E. Sholes,
NASA Technical Memorandum X-71796.
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6.02.1

Non-Structural

With the exception of flood proofing and relocation, nonstructural measures are regulatory in nature rather than corrective.
As such, they do not prevent or reduce flooding. Instead they regulate or discourage the use and development of the flood plains,
thereby limiting future flood damage and possible loss of life.
The non-structurally oriented measures which might be applicable
along the St. John River are described in the following paragraphs.
6.02.1.1

National Flood Insurance Program

This program was established under the Housing and Urban
Development Act of 1968 and expanded in the Flood Disaster Protection Act of 1973. It was specifically designed to provide flood
insurance, at a reasonable rate, to property owners by means of
a Federal subsidy. In return for this subsidy, the Act requires
that State and local governments adopt and enforce land use and control measures that will restrict future development in flood-prone
areas in order to avoid or reduce future flood damages. These measures
include flood plain zoning, careful siting and drainage preparations,
special construction practices and building materials, special treatment of sewage disposal systems, and elevation of the first floor
above the level of the 100-year flood. Flood insurance is available through local insurance agents only after a community applies
and is declared eligible by the Flood Insurance Administration,
U. S. Department of Housing and Urban Development (HUD). The towns
of Fort Kent, Madawaska, Van Buren, Frenchville and Grand Isle
have applied for and been declared eligible for the Federally subsidized insurance.
In conjunction with this program, the Corps of Engineers is
presently conducting a flood insurance study for the town of Fort
Kent. This study will be used to establish flood insurance rates
for coverage above the minimum level currently being provided.
Although the flood insurance program does not reduce actual
flooding, it does provide economic protection against physical
losses to the property owner by transferring the costs to the
Federal Government. Flood insurance does not, however, cover losses
to agricultural lands.
6.02.1.2

Flood Plain Regulations

These regulations generally consist of ordinances
enacted by State, county or local governmental agencies which are
used as legal tools to restrict development within the flood plain.
These regulations may be more or less restrictive than the land use
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control measures required for participation in the National Flood
Insurance Program. These regulations would prevent increased
damages in the future. The Corps of Engineers is presently conducting a flood plain study for Grand Isle which will delineate the flood
hazard areas in that town.
Presently the Maine Land Use Regulation Commission (LURC)
has planning and zoning powers over all of Maine's plantations
and unorganized townships. LURC has adopted rules and regulations
designed to enforce its Comprehensive Land Use Plan. These rules
and regulations contain a section on land use standards for flood
prone area protection. One of the stated purposes is to regulate
certain land use activities in flood prone areas to comply with the
cooperative agreement between LURC and HUD regarding the regulation
of land use so that flood insurance can be made available to persons
in flood prone areas. These rules and regulations become effective
when an official Land Use Guidance Map is certified by LURC. Until
that time, there are interim standards which are presently in effect.
6.02.1.3

Building Codes

The primary purpose of building codes is to set up
minimum standards for controlling the design, construction and quality of materials used in buildings and structures. Local governmental agencies could adopt such building restriction codes that
would assist in reducing future flood damages to any structures
or equipment that the regulations mentioned above do not prohibit
from the flood plain. Typical regulations that could be adopted are:
- Adequate anchorage to prevent buildings from floating off
their foundations;
- Minimum basement and first floor elevations consistent
with potential flood hazards;
- Building reinforcement to withstand water pressure or high
velocity flows.
6.02.1.4

Flood Proofing

This measure, as opposed to the regulatory measures
considered previously, is a corrective step in that it can make
existing structures and their contents less vulnerable to flood
damages. Various techniques that might be employed include the
following:
a.

Permanent measures built into a structure such as;
- Waterproofing basement or foundation walls,
- Installation of subsurface drain and pumping systems,

6-31

- Use of water resistant interior materials,
- Raise the structure above the flood level,
- Brick-in windows and relocate entrances,
b. Contingency measures that require action to be taken
such as installing removable bulkheads for windows, doors and vents;.
c. Emergency measures carried out during flood conditions
such as sandbagging, pumping or removal of contents to higher
elevations.
The application of these techniques within the flood plain
of the St. John River could effectively reduce some of the recurring
flood damages. Probably the greatest potential use of flood proofing measures is in the area of highway and railroad bed washouts.
During flood conditions, the fast moving water causes significant
scouring of the embankment slopes and shoulders. Flood proofing
in the form of rip-rap protection could significantly reduce this
type of damage which constitutes about 40 percent of all urban
flooding damages.
Another possible application for flood proofing techniques
is in the industrial loss category which constitutes about 19
percent of the urban damages. A significant portion of this damage
is not structural in nature but rather is due to the poor quality
of the turbid flood waters. Industries that depend on good quality
of water to produce a quality product are greatly affected by this
condition. Therefore, there is a possibility that the installation
of some new water filtering technique could be applied to eliminate
this type of loss.
Residential areas at Van Buren and Fort Kent (outside of
the local flood protection project) have suffered recurring losses
amounting to about 23 percent of the urban damages and public
facilities in the flood area have incurred another 10 percent.
A few of these structures might be effectively protected from flood
losses by applicable flood proofing measures but the majority
of the buildings are quite old, have poor substructures and are
made of wood frame construction. This would make flood proofing
measures very difficult and/or prohibitively expensive to employ.
The losses associated with overland flooding of croplands
and streambank erosion along the St. John River in general are
not conducive to flood proofing measures.
6.02.1.5

Permanent Evacuation of the Flood Plain

This corrective action generally involves the acquisition of lands, the removal of flood prone structures and the
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relocation of the population from the flood plain. If this could be
implemented it would virtually eliminate all flood damages to
structures and personal property. The agricultural and streambank
erosion losses would not be reduced. The vacated lands could
be returned to a natural habitat or they could be used for agriculture, public parks, primitive recreation facilities or any other
purposes consistent with flood management objectives. This would
appear to have an environmentally positive impact but it must be
weighed against the impact on the areas that would receive the relocated facilities. Also, the removal of people from an established
location is generally disruptive but this adverse social and economic
impact would most likely be short-lived.
The implementation of a relocation alternative for the town
of Fort Kent was investigated by the Corps of Engineers during the
studies which ultimately led to the local protection project now
being constructed in that town. It was concluded that participation
in such a relocation project could not be justified because the
costs of building relocation or demolition and reconstruction
would outweigh any attributable benefits. As an alternative to the
Corps dike proposal, the Northern Maine Regional Planning Commission
presented a relocation plan at a public hearing in Fort Kent on
25 July 1975. As a result of that meeting, the Governor of Maine
decided that it was in the best interest of Fort Kent to approve
the construction of the dikes rather than the relocation alternative.
There is a possibility that a few structures in the flood
prone areas along the St. John could be economically relocated and
others could be flood proofed, but as a general solution to the
flood problems, these measures would have a relatively insignificant
effect.
6.02.2

Structural

Since the flood-prone areas along the St. John River have no
major built-up areas, there is a lack of economic justification for
structural flood protection measures. However, several structural
alternatives have been investigated during the course of various
studies involving the St. John River Basin.
6.02.2.1

Flood Control Dam and Reservoir

Possible dam sites have been investigated to determine
their effectiveness in eliminating downstream flood damages. In
order to be effective as a flood control measure, a dam would have
to be located at a site that would control enough runoff to prevent
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the river from reaching flood stages. The more drainage area that
can be controlled, the more effective a site is. The same criteria
is true for hydro-power dam sites. Therefore, the best sites for
flood control would be these sites previously investigated as hydropower sites.
Rankin Rapids site was initially recommended in connection
with the Investigation of the International Passamaquoddy Tidal
Power Project in 1959. Indications were that this site would be
the most economical development for storage and power on the upper
St. John River. The drainage area controlled by this site would
have been 4,060 square miles which is about 1.5 times that of the
proposed project. Growing demand for the preservation of the Allagash
River as a wilderness area led to the abandonment of the Rankin Rapids
site. Subsequently, the State of Maine Legislature passed an act
creating the Allagash Wilderness Waterway. This legislation preserves the Allagash River from its headwaters down to its confluence
with West Twin Brook. The waterway is also included in the National
Wild and Scenic Rivers system.
With sites below the mouth of the Allagash River eliminated,
investigations were turned to possible dam locations further upstream
on the St. John River.
The Big Rapids site was considered during studies for the
International Passamaquoddy Tidal Project but the site is above
the mouth of the Little Black River and its drainage area is 89
percent of the Dickey site. Since the Dickey site offered the maximum opportunity to develop the full power potential of the St.
John River, it was adopted over the Big Rapids site.
As a possible flood control dam, Big Rapids would require
about 1,030,000 acre-feet of storage capacity. This would necessitate a dam structure over 220 feet high with a spillway crest elevation at approximately 820 feet msl and containing about 8,000,000
cubic yards (c.y.) of fill material. During times of full control
pool, at elevation 820, the reservoir would inundate 16,000 acres of
forestland. The costs of such a development has been estimated to
be over $49,000,000. Since these costs would greatly exceed the
benefits, construction of a single purpose flood control dam at this
site would not be economically justified.
The proposed hydropower site at Dickey could also be a location for a single purpose flood control project since it controls
a drainage area of 2,725 square miles. A dam structure over 170
feet high with a spillway crest elevation at 746 feet msl and containing over 10,000,000 c.y. of fill material would be needed to

6-34

contain the required 1,160,000 acre-feet of flood control storage.
At elevation 746 msl, the reservoir would inundate 17,000 acres of
forestland. The estimated cost of this development is over
$57,000,000. Since this greatly exceeds the flood control benefits,
construction would not be economically justifiable.
The alternative of siting several smaller dams on the tributaries and feeder streams in lieu of one large dam on the St. John
River was also investigated. Possible locations were initially
screened to determine their effectiveness for controlling runoff
without regard for foundation conditions, construction costs or
environmental impacts.
Flood damage studies have shown that flood damages along the
St. John River begin reaching significant proportions when river
flows at the U.S.G.S. gage at Fort Kent exceed 100,000 cubic feet
per second (cfs). To prevent significant damages from occurring,
a flood control dam or series of dams would have to control enough
drainage area to prevent flows of over 100,000 cfs. A discharge frequency analysis was made for the St. John River. Results of that
analysis show that the 100-year discharge at the Fort Kent gage is
175,000 cfs. In order to reduce this to 100,000 cfs, approximately
43 percent (75,000/175,000) of the discharge would have to be
eliminated. Thus, a dam or series of dams would have to control
about 43 percent of the drainage area to reduce the 100-year event
below flood levels. This equates to about 2,440 square miles
of the total 5,690 square miles of drainage area above the Fort
Kent gage. Protection for a flood in excess of the 100-year event
would require greater drainage area control.
The following is a list of major tributaries to the St. John
River and the approximate drainage area in the watershed of each.
Watershed

Drainage Area
(sq. mi.)
270
70
100
620
480

Little Black River
Pocwock Stream
Chimenticook Stream
Big Black River
St. John River
(Upstream of Northwest Branch
includes Southwest Branch and
Baker Branch)

1,540

TOTAL
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Therefore, even though all five of these watersheds could be
dammed for flood control purposes, significant damages would still
occur. This is not considered to be an effective flood control
measure.
6.02.2.2

Local Flood Protection

This type of structural alternative generally involves
the construction of levees or floodwalls to protect localized floodprone areas from flood flows. Unlike impoundments, local protection
projects have no control over drainage areas and operationally do
not reduce basin-wide flood stages. An example of a local protection
project is the Fort Kent project which is now under construction.
That project involves the construction of 3,245 linear feet of earth
dike, a pumping station, a pressure conduit and a raised roadway
designed to protect the commerical center of Fort Kent up to the
100-year frequency flood.
Local protection projects are generally less expensive than
dam and reservoir projects, but the benefits are also localized.
Experience has shown that they are practical only in developed or
urbanized areas. The only flood-prone area along the St. John
River that could be considered urbanized is the Lower Village of
Fort Kent. This is the residential area on the east side of the
Fish River. The detailed studies performed during the development
of the Fort Kent Local Flood Protection Project by the Corps of
Engineers concluded that protection of the Lower Village would not
be economically justified. Since that time, the Corps has initiated
steps to reevaluate previous studies and determine if changed conditions might now make flood control measures economically feasible.
The dike system being constructed at Fort Kent has been
designed to protect against the 100-year frequency flood. This
degree of protection was based on a maximization of benefits.
Although the probability of a higher stage flood occurring is very
slight (less than 1 percent), the results of such an event could
be severe. In order to give a more complete degree of protection
equivalent to that provided by Dickey-Lincoln School Lakes, the dike
would have to be raised an additional 3 feet. Unless there are
some major changes in the hydrology of the St. John River or major
economic development behind the new dike, increasing the height
of that dike would not be economically justified.
6.03

Recreation
6.03.1

Non-Structural
6.03.1.1

No Action

The No Action or no recreation facility development
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alternative would provide for no facilities to accommodate the
visiting public. Camping would be limited to those campsites
remaining after inundation.
Hunting and fishing would not be significantly affected by
the no action alternative. However, sightseeing would be considerably reduced. Boating and canoeing would be severely impacted due
to a lack of suitable access points.
6.03.1.2

Non-Project Developments

The Maine Department of Conservation has acquired
partial ownership of 7,500-8,800 acres of land on Squa Pan Lake.
This is approximately 15 miles west of Presque Isle, Maine. Although
no definite plans have been made for the development of this resource,
consideration is being given to developing it as a major day-use
facility, with the possibility of having minimal camping facilities.
Any development of this site would substantially affect the potential
visitation to the proposed project.
The State of Maine has recognized the need for a state park
facility for Aroostook County. It is considering various concepts
for the type location and intensity of any such development. If
such a facility is proposed at a location other than at DickeyLincoln, it would reduce the use at this project. Any expansion
plans anticipated for existing State parks located to the south would
seriously impact the user day demand on the proposed project.
The North Maine Woods Association is preparing plans for
the recreational use of the entire North Maine Woods Area. These
plans and others such as the Land Use Regulation Commission's
adopted plan for the unorganized areas of Maine are being conducted
exclusive of the proposed project.
6.03.2.

Structural
6.03.2.1

Recommended Plan

The recommended recreational development plan for
the proposed project is discussed in detail in Appendix G. This
plan calls for providing public use facilities to accommodate camping,
boating, fishing, picnicking, swimming, hiking and sightseeing.
Specific facility development would consist of an intensive use
area located near Dickey Dam (Fig. 6.03-1). It would include a
visitor center, scenic overlook, picnic area, boat launching area,
swimming beach, destination campground and connecting trails. A
group camping area would be provided apart from the destination
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campground. It would have both road and boat access. Primitive
campsites would be provided in areas remote from the intensive
use area (Fig. 6.03-2). These would be accessible by boat or trail.
Canoe take-out facilities would be provided on both the St. John
and Allagash Rivers upstream of the proposed project.
6.03.2.2

Alternative Plans

Alternatives to the full development of recreation
facilities include varying degrees of development of the recommended
plan. Minimum facilities necessary for the health, safety and
convenience of the visiting public. These facilities would consist
of the visitor center, scenic overlook and two canoe take-out areas.
They would be provided at 100% Federal cost. Further development
of recreation facilities would be a cost shared arrangement with
a non-Federal interest. With the minimum facility alternative,
no provision would be made for day use recreation or overnite
camping. Overnite camping would be restricted to those existing
sites which are not inundated.
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7.00

THE RELATIONSHIP BETWEEN LOCAL SHORT TERM USES OF MAN'S
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF LONG
TERM PRODUCTIVITY

7.01

General

The proposed action was authorized in 1965 as a multi-purpose
project which included power generation, flood control and recreation
as purposes. Should the proposed project be implemented, it would
result in significant alterations to the existing natural environment of the upper St. John River Valley. These alterations would
reduce the long term productivity of the St. John River Valley in
varying degrees for the entire length of the river.
7.02

Short Term Uses of the Environment

The production of hydro-electric power constitutes the major
purpose and benefit derived from this proposed project. Although
this power production is expected to continue beyond the 100 year
life of the project, it falls well within the category of a short
term use of the environment. This is especially true when it is
compared with natural evolution of geologic systems and biota.
The 1.4 billion kilowatt hours of annual energy will be produced
to help supply man's needs for power. This energy would be produced
by a renewable resource. This is in contrast with other sources
of energy production now in use. This production would amount
to approximately 17% of New England's peaking power needs by the
mid-1980's. Implementation of the project would augment downstream
flows thereby providing for increased electric energy at three
Canadian hydro-power facilities.
Flood control as a project purpose both adds and detracts
from the long term productivity of the downstream regions. It
adds in that there is a reduction of destructive erosion in the
natural environs and destructive waste in the man made environs.
It detracts from the overall productivity in that it reduces the
natural flood plain enrichment further downstream. Flood protection
is expected to increase flood plain development. This development
would reduce long term productivity by the natural ecosystem.
Recreation and utilization of the natural productivity of
the project area will change as a result of project implementation.
In terms of long term productivity, fish and wildlife enhancement
and mitigation measures which would be instituted for recreational
purposes would be expected to recoup some of the lost productivity.
Mitigation measures cannot be expected to attain 100 percent replacement of lost species. To the contrary, they are aimed at single
species or at best habitat types. Enhancement measures, if they
are adopted, could assist in regaining some more of the lost productivity and thereby regain some lost recreation potential.
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The implementation of the proposed project would create another
body of standing water in a region which has numerous lakes and
ponds. Changes in the natural environment of the area would include
an elevation of heavy metals such as mercury within the food chain.
This is especially true for the top carnivores within the system.
The river and stream associated levels of mercury are in general
lower than the levels found in the surrounding lakes and ponds.
The impact of this biological concentration phenomenon is to be
considered as minimal. The development of another standing body of
water would create another flat water recreation source. This
would be in place of the existing white water canoeing.
7.03

Impact Upon Long Term Productivity

Significant loss of productivity to the valley occurs in the
region of the project. This would be the result of the inundation
of 80,455 acres of terrestrial habitat and its associated flora and
fauna. The inundation would remove from production all forms of
life associated within the proposed pool area. This translates
to a reduced utilization of the Spruce-Fir and hardwood forests,
a reduction in the populations of game and non-game species of
wildlife within the reservoir area, a loss of approximately 278
miles of trout stream habitat and the contribution that it makes
to the overall energy budget within the St. John Valley.
The riparian community, both within the proposed project area
and downstream, will be altered. This alteration will change the
species composition now in existence to a less stable condition.
The net result of this change would be a general reduction in
the productivity for an indeterminant length of time until natural
succession established a new and stable community. Also associated
with a change in the hydrology of the reservoir area and downstream
reaches will be a reduction in the diversity of the flora and fauna.
This reduction leads to a less stable ecosystem which will be continuously evolving back to some level of climax stability. Included
in the riparian habitat are various plants which are unique to Maine.
These include the Furbish lousewort which is proposed for inclusion
on the Rare and Endangered Species List.
The loss of forest productivity in the valley is documented
in Section II of this report. That loss would be permanent and in
terms of forest management it would be significant. There would
be a disruption of present access, present plans for harvesting
the resource and an impact upon the future forest management
practices. Associated with the loss of the forest would be the loss
of large amounts of habitat critical to the survival of the whitetail deer. This loss would approximate 50% of the total wintering
habitat within a 23 township area surrounding the project area.
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The loss of this habitat would directly reduce the available stock
which in turn would reduce the productivity of that species. The
reduction in the size of the deer herd can, in some measure, be
mitigated. A comprehensive plan for the mitigation of lost deer
would be instituted. Loss of habitat for any species will of
necessity place pressures on that species which will tend to reduce
their numbers.
The loss of approximately 278 miles of trout stream habitat
would reduce by approximately 8% the total stream mileage available
above the proposed project dam. The majority of the flora and fauna
of this habitat type would be lost to the area and replaced by other
forms. The availability of streams for the production of brook
trout would be reduced.
In general, there would be a reduction in the long term productivity of the proposed project area. This would be the result
of the conversion of a terrestrial ecosystem to an aquatic ecosystem.
This is contrasted to the short term uses of electrical power production, flood plain protection, redevelopment and recreation.
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IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES

The implementation of the proposed project would result in
the irreversible and irretrievable loss of all the resources identified within the impoundment areas. Included would be the loss
of approximately 75 miles of private logging roads, 76,173 acres
of forest land, 80,455 acres of terrestrial habitat including
36,893 acres of deer wintering habitat. Approximately 278 miles
of free flowing streams and rivers would be committed to destruction
and 30 lakes and ponds would be lost.
The conversion of terrestrial habitat to aquatic habitat
would be an irreversible commitment. This conversion would commit
to loss 42 of 74 existing campsites, 50% of the deerherd and
the annual net growth of 41,645 to 50,351 cords of wood. Also
committed would be the private forestry management plans and
investments. The present social and economic structure of the
area would be irreversibly altered. It would be replaced in part
by a different set of values and standards.
Materials required for the construction of the project would
constitute an irreversible commitment of the resources identified
in Section 1.00 of this impact statement. ^lfl-a44ftiurr~tirthesB
- r e s o u r c e t.ha manpower (apprnvimatply 11 m i L L U m nmnhnur*), T i i p I
(approximately 1.2 m W 4 e n - barrels) and monies ($544 million)thp

prnjnrt

i.miilH

hn

irrntrinwnhly

pnmmittnH

^
^

^

Y

to the project.^

2-8

A

V * ^
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9.01

COORDINATION

General

Coordination between the New England Division of the Corps
of Engineers and concerned Federal, State and local agencies has
been continuous and extensive since environmental studies commenced
in 1975. In addition to coordination with public agencies, coordination has been carried on with various private organizations and
individuals.
A compilation of the coordination documents is contained in
Appendix J. This appendix includes U. S. Fish and Wildlife Coordination Act documents, Rare and Endangered Species Act, Section 7
Coordination documents, Cultural Resource Coordination correspondence, Corps of Engineers sponsored public workshop reports and
summary of Corps action taken to date in response to those workshops.
9.02

Federal Agencies

The New England Division has maintained close coordination
with the U. S. Fish and Wildlife Service since 1975. Scopes of
services for aquatic and terrestrial ecosystems were reviewed and
commented upon by them and adjusted when necessary to reflect those
comments. A combined U. S. Fish and Wildlife Service, State of
Maine and Corps of Engineers Raptor Survey was conducted. Further
surveys performed on an interagency basis have been funded by
the Corps. Continuing coordination and consultation pertaining
to rare and endangered species and those proposed for protection
has been conducted among these agencies. Other Federal agencies
involved in the planning and preparation of this draft are the
Department of Health, Education and Welfare (Public Health Service),
Department of the Interior (Office of the Secretary, Northeast
Region, National Park Service, Southeastern Power Administration,
Bonneville Power Administration), Federal. Power Commission, Bureau
of Outdoor Recreation, Department of Agriculture (Forest Service,
Soil Conservation Service).
9.03

State Agencies

Several state agencies have been involved in the planning
and preparation phase of the draft. This coordination has been
carried out through the Office of State Planning, which was designated by the Governor as the State liaison for the proposed DickeyLincoln Hydro-electric project. Close coordination has been carried
out with the Department of Inland Fisheries and Wildlife and they
have provided valuable advice, assistance and data. Other State
agencies which have had a role in the coordination and preparation
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phase of the Draft Environmental Impact Statement are the Department
of Agriculture, Department of Conservation (Bureau of Parks and
Recreation and the Bureau of Geology), Department of Transportation
and the State Historic Preservation Commission.
9.04

Organized Public and Private Companies, Universities and the
General Public

Coordination in this sector has been most extensive. It
includes letter correspondence, telephone conversations, formal
briefings and public workshops. Efforts have been made to expand
the base of information available to the public through publication
of a news letter and circulation of 19 news releases. A fact sheet
has been prepared and widely distributed explaining the history,
purpose and current status of the project.
Corps personnel have presented a total of 41 formal presentations and briefings to colleges and universities, towns, private
companies and organized groups. In addition, Corps personnel and
their contractors were present for presentations at 13 meetings
of the Citizens' Dickey-Lincoln Project Impact Review Committee.
This committee was established by Governor Longley to review the
project and assess citizens' concerns. A listing of these meetings
and briefings are contained in Appendix J.
Fourteen public workshops with organized groups were conducted
through the cooperation of the University of Maine at Orono and held
in five different locations with the State. They were designed to
examine the work done to date by the Corps and to suggest where
further work might be needed for an adequate EIS. Forty-five organizations were represented by 135 participants. Locations and workshop
topics were selected on the basis of responses to letters sent to
the leadership of 300 Maine based organizations. Workshop participants received written background information prior to the meetings
to familiarize them with the technical content to be covered.
Appendix J contains the independent recorders summaries of these
workshops as well as a listing of participants and their comments
and criticisms. There were opposing viewpoints expressed and these
are also contained in the appendix.
9.05

Canada

Informal meetings between various Canadian scientists and
Corps personnel were held to keep them informed about our studies.
Formal negotiations through the State Department are expected to
resume following circulation of the Draft EIS.
9.06

Comments

Copies of this draft were sent to those agencies, organizations
and individuals listed in Section 5 of the summary for review and
comment.
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